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^ (54) Title: USE OF SGLT HOMOLOG 

^ (54)«BH0)*^: SG^TThqEQ^ffl^ 

(57) Abstract: It is intended to provide an agent inhibiting or promoting glucose uptake in the small intestine, etc. which contains 
f*s| a compound inhibiting or promoting the activity of an NaVglucose transporter (SGLT) homolog or its salt. 

^ (57)Sfa: NaV^UZl— * h ^ * — (SGLT)**: □ <f(D7S^m^tz\ti&m'ti>it^^tz 
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mmm 



SGLT^n^ 



5 feflff^i? 

#3593ti* Na+Z^a^b?^*-^ 1 - (SGLT) a ^0>flH43i;fcf±# 

> 

(GLUT) £ Na V ^" V#f^ t *^-f 5 ^. i Tr &I SB i£ 
oTtt3&-r3Htttt3£&#-e*>5 NaV^a—* VXzK— ^ — (SGLT) ;7C 

20 ^^b^5 0 GLUT 8iI©r^y7t-A^iSL, 5 ^ <D*»Jfejg|& 
12 ISJ|ji^;5#ii#&&:frUTV^ 0 

sglt «\ &*M7.5^<Di(®mm&u®Mm-tz>&mM&& : &vx^z>o 

55, 1997, l*T!|-g\ U 59-64 fcU* SGLT1 & ± t* 2 0>«6«&-*»38 

25 fc h SGLT1 «\ /hflh WJ@StC#^fc^b^W = — ^^^L-CiS^^Jtt'ell 
mmfe'hiS<, t h SGLT2 W*^SWlC«3aU^=»--^K:*fL-rffi«ifiJtt 

SGLT^^-n^{t N WOO 2/5 3 7 3 8 fc|l!^£*Lfcg6SCt?& ^ Iff 
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-e£#v^«>. &m#)teJh&m<z>&&"?*>& m>Aic mp&T2b&tH&\t\ 
io ft^<ogiJftUB££C5-£tf$fc5 0 
38 91 ©MS* 

/hJ^£t^o®i|x<D^#J£mo-cv^ fc%;St*>*LTV^ sglti $rPa^i~tbt5. 
^^tfJO^/Vn— *<P!&ifc£rJf|]f&IU a-^a^- ^ffi.^<fc 9 t>3St*lc*tfe 

( £ ^ = — ;* £ # m i~ Z> r £ -C Jfo ^fi & P£ T $ * 5 tfsflJ ^ ^ £ tL T </ > 5 
20 (Diabetes 48: 1794-1800, 1999)3^ fl§ftf> P>Oi^(D^JtSl*]l^Jf^fflJillV>^ £ 
^£*LTV^ (Journal of Medicinal Chemistry 42: 5311-5324, 1999) e 
Clfttt, /h^*5V>T^n y S^^lcWtt^aftV^iJ© SGLT 

t 

X.£>*l5(Am J Physiol 256 : G618-G623, 1989, Am J Physiol 270 : G833-G843, 
1996) tfS, ^OH^I^ftfCS b^"C^V\ 7n U S^BMJfe© SQLToHftcS: 
25 59fc*^U SGLT |fl#«MB SrJtfolll UfcJ»»^fe©#©KJR«i«!lf^ffi«r^-r«Yfc: 
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#38§li#e>ttU Jtimm&Mik't&Z-bBtilkVy Gene Logic t*— *^-X 
«rfc*bfcj|S* % h7^^^I6fT'fc5t h SGLT * 

^tr^j&s, t h SGLT1 <£>$jZlff£ N /hJjJ§&£.j3V^"C5§?I.b''CV><5 ^ h. ^r^V^ttl bfc 0 
^^S^P^lcS<5#. $ fefc?ilP*i«:3Uf>fc3Bf*s SGLT ^*s. /Nfticfcrt 

(1) NaV^/V = — X h7 VXtf— * — (SGLT) ^^P^ffittlriSWtS^ 

(2) Na*/^=«.— * h7^^- * — (SGLT) D ^©fcte^SBSSrlS* 
■f - 5 fc-^ * fc fc± * ©4ft «r<£^T L T 5 >hll&^ © /v = ~ * 5i 9 & paW^J ; 

(3) ^iijfiL^^J-efe^HUlB (1) (2) iBife^J ; 

(4) ffimm&frteMmfam^ffi * mmmx-hzmm en $^b o> fa*© 

(5) NaV^ = — * — (SGLT) ^©S44iHEifi-f-5<ffc^ 

(6) NaV^^^by^^-^^ (SGLT) Jft^E- P ^©3H£^p©35^«:ffiii 

-t* 6 £ fi * 0>4ft & -&^T b T 5 /M»-e © ^A- 3 - * Si 9 ^frfemm ; 

(7) ^a- ^©KHXiEat^J-efeS^rlB (5) Sfcf* (6) IB«O^J ; 

(8) Na7^>=»— * h7^#-^- (SGLT) O : 

^K%b< r± j t©*fB^^ , 5 : -K*fer±-t©ifiT?*>ss&iB (D fcv^ (7) ib^ 

(9) NaV^ = — X b 7>-^tK— * — (SGLT) *^D^OTJ#f : 

^«t>b< tt«t©«P^^K*^:tt-?-0*-t?a>5llfrflB (1) ftV^b (7) IB* 
(DM ; 
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(10) NaV^=» — * h7^^-^~ (SGLT) n ^SgE^J#-^ : 53:7c: 

(1) frl^U (7) IB^O^lJ ; 
5 ( 1 1) .NaV^/l^ — * h9>-^^— * — (SGLT) n^^n- KtS^Ky 5? 

(1 2) ^i§jfr^&##JT*fc3i!frfE (11) ISS^J ; 

10 (13) mmmtLfrte^mikm^m • i£mnx-&z>mm (id d 2 

) W,M<DM ; 

(1 4) NaV^/l^ — * h^*^—* — (SGLT) 7*^ n 3 — pr-f5 # D ^ 
* l^tf-^ K^SBM#-^ : 2, IS?U#-5§- : 4 % gfl?lJ#-5§- : 6 £fc teiB?lJ#-5§- : 5 1 

15 KT?;fc5l!ufB (11) ftl^L (13) |5^(D^J ; 

(1 5) NaVf/ls'*— X (SGLT) *^v?\z.M'1rZ>foW*;^^ 

(16) *«jajfiL*gfe#jSRlT?«>5MSB (15) ffi*-<0*!l ; 

(17) m^mtitazmgikm^ffi • femmT'&zmm ii 5) ifcu'ds) 

20 I3^<^^J ; 

(18) NaV^OVa — ^ h7^'*- * — (SGLT) *^n^/6SiB^J#-^ : 1, @E 
#J#-5§- : 3 % fEMS-i 1 : 5 £fctt6B?!l#-§- : 50^£;ft,5T5:/ ^SB^IJ ^ — 

^K*fe»4-eo*"e*>5fitna (is) fci>u (17) mm<om •, 

25 (19) NaV^a— * h7^#- * — (SGLT) *^P^^t5^Mtt 
(2 0) MaV^yl/a — * h7^^- (SGLT) Jfc^en ^a- K*f~S^ U 5? 
(2 1) NaV^/V=» — * b7VX/)?- * — (SGLT) t^n ^£^5 Z. t £r#1§fc 
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(2 2) NaV^^^ — ^ b^^^/K— * — (SGLT) Jfc^e n ^@B?lJ#-§- : i % @H 
5lJ#-9- : 3 x |B?lJ#-*§- : 5 * fct4gay!i#-J§- : 5 0 T*^ $ ft S T $ / ^@a?lJ £ [H— 

^K*fctt*©8re*>51!WB (2 1) IBSO^^ y-=V^«fe ; 
(2 3) NaV^/V=» — * h7^^ * — (SGLT) **o^tt5ri*ft 

10 (2 4) #12 (2 1) <bU<te (2 2) 15^0^^ y — =.^^*Ss*fcW:tWrtB ( 

2 3) |5«o^^ y — ^y^ffl^rs' hSrfflv^^fe*L5 S^ft^fett^oift ; 
(2 5) tufa (2 4) |B«fc©^***:W:-t«>itt*:^*U"Cft6E3l|.; 

(2 6) *«3SlfiL«FgfeSF5S!|-e«)5«5«a (2 5) fB#©BOS; 

(27) iijMs&fcttffiflBJiL^ft • *&**g-ea>**inB (25) (26) 

15 fftftoESg ; 

(2 8) NaV^a — * h7^#- * — (SGLT) P a — K"T § *° V X 

(2 9) NaV^a^"^ h7^#-^^ (SGLT) ^a^|;n>- R-f-SzKy 3* 
20 * K^ga^lJ#-§- : 2 % |E?lJ#-§- : 4 % IE?!l#-i§- : 6 * fcf±E?!I## : 5 1 

K-efcSMia (2 8) ia«oo^^ y — = ^#8? ; 

(3 0) NaV^/W^—^ b7^^-^- (SGLT) n = — Ki"5 >tf y 5? 

(3 1) iufS (2 8) &L<te (2 9) IBttW^^ V -~ J^;fr«fe* fc{»|2 ( 

3 0) !S*<£>;*^ y — >SrffiVNT#?>n5 S^**^l««?iS: ; 
(3 2) mm (3 1) IBm^^^fef«©4gSr-g-WUT^'5^m ; 

(3 3) *#ifijfo.»Qfc»»J"X?fc*fi&1B (3 2) |a^(D^m; 
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(34) mmmtiizte&mikm^'mmMx*hz>m$E. 02) gfcf* (33) 

(3 5) NaV^/V^ 1 -^ h7 *~ (SGLT) Tfc^-a ^^fg^^Pl^i-^ r 

(3 6) NaV^^— * h7V;*J#— * — (SGLT) xfc^r n ^05t^<^^^^Pl 

(37) ^mskm^cm^mx^^Wi^ (35) ^fc^ (3 6) iBm^^; ; 
(3 8) mmm&tztem%tiLm^M -mmxmx*&zwim (35) (37 
) mm<ojf&: ; 

(3 9) NaV^V=» — * F7^jK- * — (SGLT) n ^<D?3rf4&{£iti- 5 

t t i- 6 'hMx<D yjv^-xmv&frfemjjm ; 

(4 0) NaV^/V=i — * h^^tf— (SGLT) sfc^e u Jf<D JUS^Bf!.^ 

(41) y^^—x<Dm®.i&mj3mx'&z>mm (39) uo) 

(4 2) NaV^=i — ^ h^^^^—^— (SGLT) &*rvy<DfSm.&m.W-fZ>4k 
(4 3) NaVi?Sls=i — Xh7>'X#—'?— (SGLT) *^E- P Jf<Dfefc^~<D$&'$i £P§. 

-5 ^ t&m tc « <r>m.<o G&m. % m %W}%o k&^-t z> r t z mm. t -r 5 /m» 

(44) ik&mitm&mjfmx&zwim (42) &fcte (43) sb**©^-, 

(45) mmm*tcfem%fam^ffi -iswiftfexzbziftm (42) (44 

(4 6) Na + /^=i— ^ h^^^^K— (SGLT) P ^^tt^jt^-S-ffc; 

(4 7) NaV^^— ^ h^^^/K— (SGLT) zfc^r n ^tf>3t^?-<E>3§5?.2rlE 
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(4 8) XtDW&femJffe-VhZtftft (4 6) £fcf* (4 7). IB^^ 

(4 9) /h^t?<^^/W = — ^Sl^ii^PaS^JOiSiitOfcft^NaV^^'-^ b7 
5 (sglt) ifr*uy<Dm&*mM1r%ik&mizfc\tt<D&(D®im ; 

(5 0) /hBf-e^^/^=3 — ^^«9^^PJ.^J<7)M^^»^J6<Z)NaV^ = — ^ b7 
(SGLT) ^^en^o^'ti^PlWi-S'fk^^fcf*^:^^^ ; 

(si) /bmx-(D^/u^—^my)^^mmM^ikW:mikm^mm^h^mm u 

9) ^fctt (5 0) &1&<D&.m ; 
io (52) if;v 3 — x& 9 &^ffi*3W#*lrfi8pS£ ttiftflBik^BS • f&ffc 

^iJT'fcSSulB (4 9) ft^b (5 1) IBfcOteffl ; 

(5 3) /MTflo^a- ^^f9 5i^.{J£ii^lJ(DM3t^^feWNa + /^/V=i— 
^;*7tf-* — (SGLT) * ^-n^ (7)^14 *i&m-? 5 it&y>r& te^r (Di&<D&im ; 
(5 4) /hJ^-C<75^/W=3— x^i«3 5i^i£3i^J<©^3t0^i26<DNaV^/V3— * b7 
15 (SGLT) ^^n^Sffi^iEaSi-S^^^fctt-t©*©^ ; 

(5 5) /hj»-e©^/>=i— ^Si«?3i^{Eii^Jd5^=— ;*©®ifci£5§#J-c&5ftr 

15 (53)'*fctt (5 4) IB*<0«ffl ; fc^lcH**. 

20 • Elites *tW2-eHbnfc, m4k¥\z.&ttZt hSGLT**erxy<D#%Lft1fi<D 
^ 9 7 ^r^i-gl® t? 5 . 

H2», MMms-vnbtiit, W£i##iE3?fc M^i&^Kl&ttSSGLTl, 
SGLT*^- n ? <D$&%MWife$k<D ^=7 7 %^i~ElffiT'fe 5„ 

25 ^fe3fflfefej!Sif*©^*Sr^i-SajT?*5o 
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06tt, HJfiM6T?#e>^tfe % t K ✓n.A*^ — „ IfvKD/h 

EI 7 fix lllfe^J7T-#e)tLVt N 7 7f N /Ni,^^-/J«t^t^lC 

&&m~em^bti&na*/9si'=* — * vy>^—9— (sglt) rf^d^ (j^t^ 

10 £ UTfi, WOO 2/5 3 7 3 8 (Zl^^^ttfcSGLT^^n jT % WO01 

/7 5 0 6 7(C|B^$tb7bSGLT7}N^ni/ > WOO 1/9 2 3 0 4 UHB^StLfc 
SGLT>J>^-n^ (TRICH), WO 0 2/4 5 2 0 ^frfcSGLT/fc^E- n ^ (TRICH) , 

WOO 2/1021 6 fcffl^£tlfz.SGWft*v 9t£ Z&mtf hftZffi* 
WO 0 2/5 3 7 3 8 fcll^jh/fcSGLTtf^n b< , £ 9 t>tf, @E?lJ# 

15 # : 1 > SB^iJ#^- : 3 % @B?iJ#-*§- : 5 *fcttBB#l#-i§- : 5 0 T?m£tlZT$ J Wt 

NaV^yP=3— * h^^^JK— *~ (SGLT) afc*n^f± % fc h -^miLtt^ (09*. 

20 . iJvw&£?) <d« (fcijsttf, flfawfls, ipmwii&x tubus, 

ftjiwiia, #f*bijs. ftAiwus. it*ti3«^ tt*n#u&s mm 

mj&. (#k ^^77-^ Tiffins ama. 

25 fl-^jNBJS, aMS-flUS, SlJlfMM. Jlf#J&t> L< ttWRlBMU Sfc ft 

m. urn, m*r^, ®i§> rifr, 1. ml wm. 

mm. aausu ¥^b§u m<0 9s #it. »w, m<t* * 
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m, /n»k ifiL^^ fern's mm, mm. iti, *«jhl. atramiu #pm. u& 

^WJHBfcKiasi^-c. rgEKWKra— ©r^ /fiftK^Jj £fc£. ttstfe-f ars /ifeBa 

o 0 T$;mmm<Dtem&te.fam®i&rnT/\'*}) xancb i blast (n 

ational Center for Biotechnology Inf 
ormation Basic Local Alignment Searc 
10 h Tool) SrJBV^ £TF<£>^# GHfSMfc= 1 0 ; y^Srfri- ; h y * 
JX = BLOSUM6 2 ; 7 >( ]) ls?=OF F) Id-Ctr^f?) r. £ #1? t 

Wk^m-r&f lss<?nt L"CFi> 09*.tt, 1E^IJ#^- : l^^T^y* 

15 g£IS?iJ %<£#ir Z>?i//*?Wb mn#) HU« iSr^-f 5 * * «ft if 
* bv\, 

mM&ftiz) ztzzs-t-o Lfd^o-c, y;i'=i—x<Dmmmm?£®i& 

20 raw (0!U *&o. oi~ioo^ ^Kiiljo. i^io§, iU&*i< 
{3:0. 5~2^) T*fc^^ £tfS£fl£ LV^S, ^fLh(om^(D^m.. ^^^fo 

^tH^-S^ 5 , ^ijx.^, Cloning and functional expression of an SGLT-l-like 
25 protein from the Xenopus laevis intestine (Am. J. Phisiol. 276 - G1251-G1259, 
1999) fcl|B*&tf> ^tzfeZtltemCZ ICfot«t5^c^t5„ 

tut, *m9i-eRi^t>hz#^<>*?nki'Xtz, mz-ti. (i) i-e 

^£*u5T^ ;mUm*(D 1 *fcWc2«JLk Miffl~l 0 OiSS, £?3;b 
<tel~3 Ofi^, »*U< — 1 O^g, L<te*fc (1-5) 
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gS^JM 1 £ te 2 (Mi(fl-10 0 flSA, 0* L < te 1 ~ 30|@^ 
. ^Kttl-10|@Sl $e>t&tL<(it (1~5) j@) <D757^# 
*tfc7? y^SB^J, (iii) Ifl?iJ#-i§- : 1 T'^^ttST 5: / ^IH^iJfc 1 ;£fcte2 

lonam^ $b(c^b<{^ (i~5) m) (DT^sm&mAztitcT*; 

- BftgB^h (iv) ia?iJ#-*§- : 1 X'* $ tLS T ^ / BftE^Jf© 1 * fete 2 j@£JLh (Mx. 

tfi~ioo mm&. 0* u < t± i ~ 3 o ^L<tti~io rar* 
£ e>M£?£ u< teifc (i~5) in) <z>r s yig^^r s: sm-em&ztiftTS. 

10 /B&K#U *7tte (v) *frh%fcfr&fr^fc7$;m3ffl&'£ : ti-tZ>fil/s*jr'R 
_blB^ «fc o i£T ^ / S£IE?iJ X&iz 1t lift $ tix v ^ a *§£\ * ©jfAs 

c-Mm&*fl'#**s/v& (-cooh), jfr/naf^V— k-c 

OOl, T$ K (-CONH 2 ) £fc«az*-7vw (-COOR) ©^"CfeoT 
20 ^Cl-ere^TVWd&ttSR £ LTtt, #i!;tte\ ^ 5vK ^5vK n— ^obT/W 

W -e JB v f> tt 5 * ^ ft tf* c **BeM1r ( * ft te ^ # 
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^•^-=^2fc3E) ©T§^*^gis ft/is $ /I'M, 7tf/H/iif(DC 

1 _ 9 7;v*/^f/^if©C 1 _ 6 7v';vS*i?) TMSMa^ft-CV^fc©, ±&Pm 

5 ^©7-;yf©ii±©g^S (^J^fi-OH, -sh, 7?/S, -f^y 

& % 7t^l/^©C 1 . 6 7^y^;Vl^Jf<DC 1 . 6 7v'/Vl^^) X'&m 
10 *&W~zm^ fettS * l/^fgoMc&Wb LTH, 0U;tr£, SS?iJ## : It* 

|5^f Ktfcot, #£U<tt, MIBUfc^0^<D^^^^^p#cott® 

15 *»M^>^^^«*s«fife-rST5 ymSB^iJ<^5 t>4>fc< i: t> 2 0«JLh, m 
£IX»5 OfcEU:, ^fet^f U<li7 0M± > J:9»SL<S100fiK 

*l<5„ 

20 <@J£JL_ti (»*U<W:, l~10iSt, £ b < tt8c (1-5) <©) 07 

?;i^u £fcte, -tor 5/»ia^j»ci*fet±2fflgJiJi (»*u<». 

1-2 Ofig$ % «fc?)0£L<kil~l OfiS* % £e>f£#*L<tt«fc (1-5) 
fl) ^7 5/t^BU *©T$y>&Ba^JK:i*fc:W:2 4fi£Ui (0* 

L<te, l-20fl8k, J: b< ttl -1 Oflm£* $e>m#SL< ttSfc 

25 d-5) m <dt $ sm&w^&ti. *:<dt$ ymmwptDi&fctz 

^^^^^ Ft tttt, SB^iJ#-§- : 1 T'S^57 ? /j^iajlJ^*3V^ 
T^Jx.^lT6#g— 201#@^ S471#g— 491#@<DT^ y^ia^lJ^^i-S^ 
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7^ KsW* LV\, ia?lJ#^: 3^£&ft3rOifegB2*JK::fc^T0J£ff&172» 
@~197#@, B467#S—487#B©T $ /»EM«r^i-5^^ K##* UV\ 
ia^lJ#-^: 5T*«$ttST^7m@a^J^*3V^T^!j^{5mi75#@~200#g> Jg470 

#@~49o#@<z)r 5: y.^ia^j^^ri-^^^ K^$f^bVN 0 iayij##: sot- 

5 *$H6T5 yiftiB?!I»!:*5V^^lx.ff^l76#B'^201#B N Sg471# g ~491# @ 

*^^V^nS*fP^^KttC*S»iS*^3j?^'WV3£ (-coo 
Hh jfr/Mfap-S'V'— h (-COO"), T ^ K (-CONH 2 ) ^fctt^-XTVl- (~ 

coor) (Dffith-vh^xk <fcv\, 

Sr^ru-cvNSt'©, N«©7 5yias (flu ^ft^^S) ©75/^ 

20 ^£*l3T 5: /^|B?IJ^*5V>T^261~275#g, H399~417# g , H500~649# 
/^ga^!|{J:*5V>T^257~271#@, ^395~413#B, 0496~645# B <Z>7" 
/®?IB?Ut;i*^-tffl260~274#B, f|398~416#B, Sg499~648# B ©T 5 / Wt 
ga?'i{-*^"C||261~275#B, ^399~417#g, ^500~649# B (O T 5; / &1B?<I 

tfcS Strife (fck fflMMfc* (fck T/V^y^m^) 
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uu, mmm (mz.&. t&m, vywt, ^i&kmm, mm) torn., 

^<^xt k y /vt ^ r ^ y ^ ^^mm, 4 -^y^t^^y^r 

— 4 f/^yX tn /I^T ^ >-*Mg, P AMfl, 4 - fc K n 

4- (2', 4' fdf^7i=/W-b Kcdr^f;v) 7 ^;*c^mm, 4 

- (2'*, 4' -v^ h^v/7i^-Fmoc7;/if/V) 7 * 7 ^F->»flg 
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^^s-e^^Tis, tf/MW-f^ KS^iv^. jfr/vtfs^ 

DCC, N, N' -^y/ot:>^/f^U\ N-^^ 

^tbbl-iSS^k^tt^.-fe^'fb^J^P^J HOB t, HOOB t) 

10 N, N-^^^V7f;/VAT^ K, N, N-i^^Wt>7^; K, N-^^/Vt° 
;vM, Tir h^-MJ/K \*3r=- h y /Hi, BfcfiM Sift 

. $ y i. 5~4^iiinj-cfflvNe > ^s 0 ^^t Ky ^s^Sr/B^fc^ 

25 #A'tf~A'* /fyj)5;p^^^/J'Jl?-/K 4 — ^ ^=^ix^ : ^> ? /^^" : ^> , ^/^' 
7i?n/^ N Cl-Z. Br-Z, T^^^v^^^/^— /K Mi7/V^n7 

TJ/V/j^vWS^ Will, Tyv^f/vrc^^/Hk (#JxJ3, 
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/b^/vx^r/HW^ 79A.af/ux^fH (09*. HI* 'O'^wh^tvk 4 -~ 
hn^yv?;l/x^r;V, 4 — b t?/U3i ;* 4-^oo^y^x 

>\,ifs=.)V b Kyv? bMfck t - "7* b 3r ;vi£=.;v t K7^ Kte, b U ^/V t K 7 

Mb* fiiio -c^H-r 3 w £ a* -e £ 6 o 

f Di/y©7x/ — /vtt^KS^ftlS!: Ltli, fllfcri* Bzl, C 1 2 - 

15 BzK 2-=hc^y^/K Br Z > t -ZfftVtS. Hlfijft b*b5 0 

t^f ^y©-f 5 ^/-;v©^lSi Ltli, m*.t£. Tos. 4-p*b^> 
-2, 3, 6- Mi^f/^yf y^/^=/K dnp, ^y^w^f/K 

Bum, Boc, Trt, Fm o c ^i^ffl^t^S. 

20 Jfe, TS?b\ ?£t£3i;*7vV' CT/V=t— (fll&ti, ^y^^pp7x/-7K 2, 
4, 5- b V /K 2, 4-^=M37x;-/K i/T/^^WT 

,V=i*-,V N ;<7=lv07i;-;K HONB, N - t K P 3f > X ? *S % b\ N- 
fc Kb^^M 5: b\ HOBt) t^7/V) ft^ffiV^frbSo M^<^ 

75 y^^^tt-fb^ttfc^cD^ uttt, #!x.fi, mt5yyf7^ Ka^p^fe 

25 tt-5o 

^tlTIt #J;Ui, Pd-lfe5H4Pd-^ 

boSM^^^^s^i^^ ^ y 7"tJ -if^xf/ur 5 y, b y 3i^,vt ^ 
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o°c~4 o°c<Dm.mx*ntefrft%>&, mmm^^x^ m?l&, r~y— a-, 

So 
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V n tt S ^ K b# 5 gB^?"^ KfeKttT^/Hi t 

;tfi. J^TO (i) ~ (v) f!l«B***Lfc^«fe^|f fetlS. 

(i) M. Bodanszky *5<fctJ* M.A. Ondetti, K fV-fe V* (Peptide 
Synthesis), Interscience Publishers, New York (1966^=-) 

(ii) Schroeder*5cttJ ? Luebke > if "<Zf*f- K (The Peptide) , Academic Press, New 
York (1965 *£). 

(iii) ^mm^m, ^^bstfwmmtmwi^ %ww> (1975^) 

(iv) ^c»f&M S3j;tW»IK« 3 P,&^3*E»«lJfi U * M<Dfc¥lV, 205, 
(1977^) 

(v) ^At&wK^ mmm&vMzs. mum, ^^k^, ^m»^ 
i^tsrt^ttsu a»t;:ittt?#e,nfc»^tt, te&vJrm&z^nzti 

{^7^&3 5 b<a-Cfco-C<b £V\ »*K(4DNAtJb5. DNAtttit ^ 
/ADNA, yMDNA7^^7y-, ^SBLfctolS c DN A* 

BlIIBbfc^-a0*5f5^ cDNA^^ y — % -£j&DNA©Vv-r*L-?fc «tV\ 
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totalRNA^fcfimRNAlJ^^li^L'Tt^^^MV^-Cff^ Reverse 
Transcriptase Polymerase Chain Reaction (^T, RT-PCR&iH^fS) 

£ * * « ^lf#j l^fCotejt Sr^-f 6 * * St £ = - Ki" S D N A T? 

f ^'a- Kt 5 D N AtfctliJ^O ^ ©"Cb ± V\ £fc, #!|X-F£, @B?iJ#-^- : 
5 1 •C*§tL54ft5£iB^I4r'g'^ri-SDNA % SfcttE^HS-g- : 5i-C^$ttS*S 

2£ga?ij£'»r * h y y^yhft^Tt/^^y x-*-5*»is?!i«r&^ru 

* >- h ^frTtW^P #4 X-T5 DNAt LTtt, «*.f^ : 2 Tr 

1)90 %WJt, L< ttffi9 5 %£A±0*B^H4Sr^fi-5*tt3EK^J*^^T 

CBI BLAST (National Center for Biotec 
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hnology Information Basic Local Alig 
nment Search Tool) £IT©^# (i#t=lO;=? 

■V Vf&tFt ; ~7 <<JV$ V y^=ON ; v-;f7^7= 1 ; ^vyf^3T = 

-3) m-ctUM-Sjittf-eta. 

^ErU^-zt-y ? w—^l/Jf (Molecular Cloning) 2nd (J. Sambrook et al. , 

Cold Spring" Harbor Lab. Press, 1989) fc%e,Mt,<0&&t£ if K&oXf?t£ 0 £ £ £ s 

W^bpy^xyb^frt^ {ajiH thy !>aSS^i 9~4 Om 

M, ^Kttil9~2 0 mMT% 5 0 ~ 7 0 °C. ff*L<tt#D6 0 

ADNA7^f^7y- SfflB U^i^fflJiS • %RH$fc&$£CD cDNA, fulB Lfc&BJ& • #1 
2T^$tb^^gH^iJ^^-r?)DNA(D-^^^-r^DNA, £fcte 
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*7— .$xi—~l/if (Molecular Cloning) 2nd (J. Sambrook et al. , Cold Spring 
Harbor Lab. Press, 1989) l£fB4fe<£>;fcig:& if(^o X'fft£ 0 Z. t fl^t 5. * fc, 

ft 5. 5 „ 

15' DNA<£>^XIE?'J£>^$U2. PCR, <&£P O ^ y K 0!lx.fc£, Mutan™-super 
Express Km (SSat (#c)K Mutan™-K (SJBat OBO) ^Sr^T, 0DA-LA PCR 
Sfc % Gapped duplex Kunkel fem<D § #:^<^^«fefc5 V^lt^rtt h f£2p C 5^ 

'^n — Wfc^tLfci^w^ft^ — KtSDNAttBftCJ; 9 %:<DtLlZ, is. it 

-C#3o iDNAtt^OS' jfca&HHBJliBfRWl*^ K^t LTOATGSr^L, * 
3 ' 5|5M^«^iR^-Jh=r h'^t Lt©TAA, TGASfc(iTAG?rttt 

^^-ifCtt, ^il^^^^K pBR322, p B R 3 2 
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5, pUC 1 2, p UC 1 3), «rHC***©^9^ 5 K (fll, pUB HO, p 
T P 5 , pC194), mm^^V * $ K («K P S H 1 9 , p SHI 5)> X 

5 pXTl, pRc/CMV, pRc/RSV, pcDNAl/Neo*W|v> 

^.tLXmis^m-g-i*. SRoyo^-, S V 4 0 y^cr^ — ^ — . LTR7° 
10 n^— ^ — . CMV7°o^?" HS V-TK-7*n^r— /^if355^{-f (btLSo 
^*Lb05*>. CMV h^#n T7^/i.^) ^d^E- — , SRa^n^E- 

— * — KZ&mit^ ^^^aiiyai y tTMlffcS^lt t .r 

15 SPOl^n*-^- SP0 27'o* > -^ penP^n^ — ^ 

— 0^«*«:"ea>S»^W:s PH05^b^^ PGK^-^-, 

20 ^"TVK s^UAW-iP^^t/K 5t#^^#— , SV40W;^ (BIT, S 
V40or i tBS^t5f ft *?£r&^U-CV>3 &co£/B^5 £ £ 

3H&^— # — £ LTM\ Mxifi, Ko*SB15g#* (#T\ d h f r 

25 (^T, Ne o 1 £ USUI'S 5, G4 1 8»tt) &fr<&. 

d h f rfc^^*^^= — X/nA**— ^BSfc/B^-Cd h f r3t^&3& 
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MF a • '/^t/HlH, SUC 2 • ^/WE^ ft if, ^£ 3* lb #81 5 

fiitm' ^v^y trjs®, /^/isxmm. 

x^U.t7li©|r^i tTttJJill^v/x !)tT-3!) (Escherichia 
coli) Kl 2 • DH1 [^B • • f • t V a t/W • 7*7* 5 - ■• 

• f^fxyWX • • if • ^.—^1^^— (Proc. Natl. Acad. Sci. USA), 
6 01, 1 6 0 (1 9 6 8)], JM10 3 94 Uy ? • T i/yX ♦ V if— f" 

15 (Nucleic Acids Research), 9 #, 3 0 9 (1 9 8 1)3, J A 2 2 1 Ci**— * 7* 
;V • • ^E- at. — • ^-n (Journal of Molecular Biology), 1 2 
0#, 5 1 7 (1 9 7 8)3, HB 1 0 1 tvl" ' Hrzf ' * Hfra. 9— - 

*n^— , 4lt, 459(1969 )], C 6 0 0 [v'^tV y ?X (Genetics), 
3 9#, 4 4 0 (1 9 5 4)3 ft iftfUB^ fc*t5. 

i 

20 ^f/V^lIi: ^Ji(l /^A'* • if •7 s f-)V* (Bacillus subtilis) 

M I 1 1 4 Cv^— V, 2 4^, 2 5 5 (1 9 8 3)3, 2 0 7- 2 1 .[S?-r~ 7"/^ • 

• 3rP ^ * h V — (Journal of Biochemistry) , 9 5t, 87(1984)3 
ftifriSJBV^HSo 

iSi:Ltfl 09*.fil, ir s> # n ir X -fcHf^cc (Saccharomyces 
25 cerevisiae) AH 2 2, AH 2 2 R~, NA8 7-11A, DKD-5D, 2 0 
B— 1 2, isyty-yjtj t^>-^< (Schizosaccharomyces pombe) NCY 

CI 9 1 3, NCYC2036 S M^T 7, (Pichia pastoris) KM 7 

&&mfat OTIS, fllfciSs ^;v^iSAcNPV©i^ 
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^IfcfbjM (Spodoptera frugiperda cell ; S f jRBllSh Trichoplusia ni <D*PM 
ft^©MG 1 #fflJ3^ Trichoplusia hi (D$V&M<D High Five™^^ Mamestra 
brassicae S^O^^ fete Est igmena acrea &&<DMfate k*t5o ? 

-f;^iSBmNPV(D^|j:, ® & 5f€#Hfc£fflfl& (Bombyx mori N Mtifo ; BmNH 
5 J&)ft^2SJB^£>;ix5„l£S fMtttliJJiflS f 9)SM(ATCCCRL171lK 
S f 2 l5itt(WJb, Vaughn, J. L. h , A V« (In Vivo) , 13, 213-217, (1977)) 

(Nature), 315t, 5 9 2(1 9 8 5)), 
10 f&^M^UTte, m*:te. Ir/H&Ij&COS- 7, Ve r o, ^-v-fr^-X/N 
A**— fcfflfl&CHO (^Tx CHO*BJ&£l8§fE), dh f r aiteT-^iR^-f ~— 
X/nA^^-^J3SCHO C£AT^ CHO (dhf r ") aM^P&IB), -^?;*L$B 
. J!S, 7^AtT-20, ^Jfflfla, ^^ATDC5tt, 7V 

h GH 3 , t: b F L^#&££ <Jf J&SfflV^ bH<5 0 ^ki-x t h5lg&fflJ&El3Sfciffl«fc (D 
15 LD-15M. HCT-15lfflJia. SW-4 8 0&fflfl&, LoVo$9J!& N H C T — 
11 6%®m. WiDr HT- 2 9 $BJ3^ L S - 1 7 4 SNU-C 

1$BJ&. SNU-C4«, SNU-C 2 A>NflJ&, CX-lifi, 61-112 
HL-6 omife. Raj i ^ffljffS. G3 6 1|fflR S 3 &BJ§&) ft^&fflV^ 

— • J*"X'1r-f ^^S^fX- Or? cn^cc— (Proc. 

Natl. Acad. Sci. USA), 69 #, 2110(197 2)^— V (Gene), 1 7 #, 
1 0 7 (1 9 8 2)^^^|B^^fe(^oTfr^P ^ir^T^So 

25 /V • ^m^T^-r V& (Molecular & General Genetics) , 1 6 8t, 111(1 
9 7 9 ) f£ ^fBgcO^fei^o Tfrft 5 - £ tf s T'£ 3 0 

BN>Sr^ft<B*i-5J!:W:^ M&f*. 7< y $>X->f y.xytV^ni;- (Methods 
in Enzymology) , 194#, 1 8 2-1 8 7 (l 9 9 l); T'Pv'-^X' t 
-f • if • tvat/v • r # ^ — • *y • t^fxyw X • Jrzf • if • a.— 
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a:— (Proc. Natl. Acad. Sci. USA) , 7 5i, 1929(1978) fciftClBtt 
(Bio/Technology) , 6, 47-55(1988) ft ^fcfBitO^iS&^oTfrft 5 ^ ^ ^T*£ 

So 

. ha~/V. 263-267 (1995) OHHttSBfr) ^^^o v?— (Virology) , 
5 2#, 4 5 6 (1 9 7 3)^|B«&©^rjfei^oTfrft 5 £ k&X~£ 5„ 
~ <£> J; 5 (c Lt, ^>-^^«5r=t— Kt^DNA^f 

mz.vL 7>*r-vj*#m. mmrnrn, =1— - v%—, ^7 vis, # 

/^^^•tpM9i#i^ [5:^— (Miller), v 5 ^ *— TvV' • • ? P * • 
^. V • •=E-l^^r^7 w - • i? ol^'t 4 ? 7^ (Journal of Experiments in Molecular 
Genetics), 4 3 1 —4 3 3, Cold Spring Harbor Laboratory, New York 197 

' IS^aa^* y t 71I«i^, ig^tejif *& 15-43 °CT'jf£l 3 ~ 2 4 R#|R| 
l&^jftS^^^JRKo^, 3 0~4 o'C-eD6~2 4TO* 
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— /V^— (Burkholder) CBostian, K. L. '7xx*s—WirX-*r'7 • 

if • ~Ti/a~)-JV • 7 jJy* — • • f>fxyWX • • if • 
(Proc. Natl. Acad. Sci. USA), 7 7f, 4505(1980)] ^ 0 . 5%#if 
5 ^/i^ttSSDM [Bitter, G. A. J/— 5?^X • tf-X • if • 

^-->3 ^-/W- T'ft'T % — • t^-t'l'aiyWX' ;frX • if • (Proc. 
Natl. Acad. Sci. USA), 8lt, 5330 (1984)3 &m? 6>*L5o *S60 
P Hfi*&5~8KlPat-t-5^s^uv\ 2 0°C~3 5^15 2 4 

Grace's Insect Medium (Grace, T. C. C. , — (Nature) , 195,788(1962)) 

te^WrtbUfci o%^vjfe^(D^n^^3il:^q^f'^o^^^^vNbtb5o » 

i©pH(4|]6. 2~6. 4tcm*f 5©a$«F*UV\, i#*teiSS&)2 7tt^ 
• 3-5 BBflfrfcVV ^^C-Cai^C^#%>D0^5„ 

15 ii^fttiiiiatfesif^ifr^^itsi^ ^itum ^5 

~2 0%(Dj^iM4=Jfa.ft^r^tfMEM^j& (Science), 12 2t, 5 

0 1 (1 9 5 2)], DMEM@1 [^nn^ (Virology), 8^, 3 9 6 (1 9 
5 9)3, RPMI 1 6 4 O&M Ci?-Y"— **/V • Hr-f • if • Ty y # V • y^ X; 
A' • TV^-'/'a V (The Journal of the American Medical Association) 1 
20 9 9i, 519(1967)3, 1 9 9 igifi [Xn S^X • 3r7 • if • y if'T ^ 
■5 s - ^ . 37 — • if ♦ y<^C tn^^ 1 ^-^T ^ 5^1/ (Proceeding of the Society for 
the Biological Medicine), 7 3t, 1 (1 9 5 0)3 ttZ&m^bfrZ* pHli 
^6~8tfc5^*U\ gftfcttiltttilS 0^-4 0°CT^1 5 ~ 6 0 B#ffl 

ff&^j&ii: b# -5 C £ tfs-e# 
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v y?—j»&£x£/%fz teW&wkM «:^ioti^fe5v^ mm &f&m i^tca 

y^iX^, Tfrir^JV^l/ h^Zf^y— if, 7nN^ — ^U.a^^— 
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&<D WLW m *5 V > X tt > r. b & ¥ #31 HB^v^Kfc B&IB-T 5 ^ # 5 ) 

(a) *;?V—T*&L&m±MJ&<Dftm: 

itjabSfci?), ^7P^fy hT^a/^ W^7n-fyf7$?a/^h^ 
4LttiV\ S^-liaiflr 2 - 6il#Kl 1 Hlfo, 2~1 0|U^=?T^tU5o 

/^^■{y©^ C^-f^ — (Nature), 256 N 495 (1975)] \Z$£\/^mM1rZ> Z. 
tfrXZ So S^JBMJt Ltii, Mx.fi, tKP rc?-w^!J 3— /u (peg) 

tHiUltettm NS-1. P3U1. SP2/0, AP-l* 

— 2 0: lggT'fo!), PEG (UfKllPEGl 000 — PEG6000) 
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& 1 0~8 0%i^M«D$^ 2 0~4 Ot, L< fi3 0~3 7t; 
T? 1 ~ 1 0 ^M-r ^=^-<- c £ fc J: 5 < *IJglIfc<a>£r2tffi-?$ S G 

**<&»£\ tri^^^^^n^y i^te&SfflVNbJxS) *ttt^nf>fyAi 
1~2 0%, U< ttl 0~2 0%<D^ffi}%]fcm&^&~RPMI 164 

o#«u i~i o%©4 i J^iijfiL»«r^tpG i rmm m%mmnm «*)) fcsv> 
tes^yv ^—r-mmmmskm^m (sfm-ioi, n*mm Oft)) **f«rffi 

v^sr.^*s-c#5 0 ^tl^it ilif 2 o~4 o°c, L< «&J3 r'C-efcs,, 
(b) ^yfv—r/i'tfite&ffiM 

^•^jEifefr (^»Js deae) misftttf^ jfiifi'Cfife. ^^>igfe s tfzmm& 
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5I3T$J 2 — 6 il^te: l 01*0. fHft 3 1 0|II©j£ff fcfc>fr£. 
* U < jfiLtt**fe ^Si-T S i £ 2 s "C # 5 o 

(R'DNA (^T^ T^-fe^^aKU l^^K<OttM^*5V>Ttts £ 
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n&m&mm t m 7 0 %sui, u < 8 0 %#_b, i^*L<f±^9o% 

0 0^ b < ri*& 8 0 %£JLh, £ 9 0* U < \$m 9 0 o/oJ^J^ Sr^fcPlfc b 

<i*^j9 5%^Ji©*ai^H4S:^i-5r^^"fe^^^y k#, (p) rn 

15 a s eHiCiSRNA^^lRji-ST^-feV^^y K©»^tt; 
>f ^ho>'«r'g'tP*»W«>DNA©^4tt36fiB^J©*B*l«S^#&7 0%»_h, 0£ L 

JWKHCte. Mill |a^J##: 2T?f5t>$*L*a3£gB^J*^-*-SDNA© 

' *3^ix5^S@B^J%^i-SDNAO^gB^J{3:tB^^^gB^J©-^^^ 
25 57m^#P ^ K) 

T V 3* ? Kttiiflf x 10 — 40 »*L<iil5~ 
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9§ id # 7L fc£ , O ^ ^ ^ Kit^ <^>^ £ f« ^ £ P£#-r 5 d t 

is NA^^^tbfcia^jtctB^^/Ky h\ ^iWlSKo^^^S 

^y^K (let) r^-jfe-rsj tit. *9\s*'?-Y t <MWt) ©sa^l* 

y tr— k 5 • *^m^> ^y-<^ khurm*^ K^ses^- 

3' ^rfc 0 v/^-7 p ^*Lv^^^i: u-riRU5 state 
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^^•tti/^^yf^v'y^^ w Ks d — y ^-^ru-cv^*? 
y y tf^^ uir?- h\ v^^^t°y 5i?yfis©N-^y =» v- K-t-fcs^eo 

NA, 2*iRNA, l^iRNA, $f.CDNA : RNA^/y >y FtfcS 

^r^e r^^v-^-i/Kj. r*^ kj &£T$ r^j ^y it^tr 
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^ttfe^m (RNA, DNA) T?£>5«> ^^n^mo^^Ji ITIM^) 

t * & (Mc+z* b-c & *> 5 ft 6> r yftyx^olftS: * <o /h 

io Sfcfcomi-So 

r 5 UfcttE«ittSW^»tf*^<ftlb*t"Ci8 5, J. Kawakami et al. , 

Pharm Tech Japan, Vol. 8, pp.247, 1992; Vol. 8, pp.395, 1992; S. T. Crooke 
et al. ed. , Antisense Research and Applications, CRC Press, 1993 &2fKl|!H§ 

15 *3l^©7yfty^iift, ^biirb&bfrfctK ^£fi£*Lfc)^ & 
20 ifta&fctK ^m<7>&&^£*f^b&5<£?ftJ!iJf (tflaii*. ^*Pl^K, =* 

^(Ciag^tlfcdr-^ y/fflOl^ x^y^^ R N a s eft 
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v^-aw^s t&x% & 0 &w&*ti&&<tkto<D&m<o%&^mmz&R'?% 

0J (7) ^ ^ B&fBi" 5 *> 5 ) , #38 <D ? -s* ? JC t f±«P^^^ K 

DNA (£AT, *5SW<ODNAfclftlB*t-S 
5)), *|S!!l0^w^f1)U< fcM&^y?- fetter ©iftf-^-rs 

(1) *&w<D&is/<?w&m^z&nmm<D^p3'i£mm 
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* t^m x-fc£. /Mfticfe v >t #3§0J! © * w< ^ f©^3|!jS /Gil Lt v n 6 46 „ 
oT, (n) ^*M©^*S^i-SSBJfi*Jfe#fc^tti-5:ii:tJ;oT, £fc 
10 *^<DDNA (TVfty^DNA^t?) &_tf5©^g& • f&^J t t'tt 

*?4 9— x ttV w^ryvi-fj' k»m/v;*^*— &ir©3S 

s#-rs r ^ds-e#So *»s©DNAii, ^e©^^-e> fcsvMs&M&it©*: 
15 *©Mib»J*^©^3a^^»©fen5&^fc ^ t>^»»Hbu atfe-?-^^^ 

9 0%, iif*L<tt9 5%^± % J;9^t<tt98%^ ££(c#£b<te 
9 9%^Jbic»ig$ttfc^©^ffi-r5©^0*UV> o . 

*L5*I#, **»J, -<t^/K B&JR*!U ££30, J? fcte— 

tsitms. - ti e> fi^ti ft a ^ra^*fite^ $ ft ^isa © & ^ * ffl 
*is#e,tb« £ 5 Ki-r s *>©-<? 
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-Aft if), ^Ur/vawv ^nfi/i/^y 3 -/K 3Kjjxf vy^y 

= -AftifK *^^-^14IMBflHft3W (Will #yyM->80^ hco 
-5 0&if) ^ftfffl Uttiv>, ^tt^^UTfi, 0iJxJ3u =^ifc> ^Sffi 

«#fcifK iii^j («*.wr, ssi/o^^y^'), 
(fcix.**, t ^y^^^y =-a& if (#i 

^y^7^a-^ 7x/ -Aft if) s gHfcg£ik#Jft if £ S3^ LT «fc V \ 
25 * = * fvK ^-V^V^— ft if) fc#UtS4t5^i:#tJ 
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o#^^^^K^^J0. 1~1 0 Omg. #f£b< raj&i. 0 ~ 5 0 m g > J: 

y,v =i~-*<D X-*m W<n? W ? SC*S & (W&xtfL A 
s teokg^Lt) l^tst^ -BU:o#i^y/^f^^Do. oi~ 

3 0mggg, ^L<I^O. l-2 0mggg, «fc <9 * U < f±J& 0 . 1~ 

z>mmwi, wfc(omM%.<F>m , &. m&mft<D^m<Dttib(D-?~-$--k\sX^m 

t 

(2) SgHfift^®^^ 
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oat^T-^m^TO «jEji*fc:OTS, $f*u<f*pa#) -r?>i^mh^<it 

1-Z<k&V!KDX? V — ^V^afeSrHHUrTSo J: JiiB^y — = 

(2) (i) #3§l^tf>* l/s<?W%M±1rzmX&^^ZMlfo<Dffi&. l 9&&fete. 
b (ii) **WO^^^^KSrS^i-5ffi^*^i-SjNBJte^ttR^*^«^ 
©KfftD5i*?Stt©J*:lifSrfT*5 ^b*mWib1r%femm*tz.i%.mmm<ox? V 

AflqftMte, iufB*^ y — -V^&i-^Tte, #»J*.fc£, (i) £ (ii) <D 
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io e^i-So 

Cloning and functional expression of an SGLT-l-like protein from, the Xenopus' 
laevis intestine (Am. J. Phisiol. 276: G1251-G1259, 1999) iCfB^^fe&S 

15 fulB (ii) ©»^|J:*3Jt5^/V3 — ^©|6«ittl^Stt«r, MIS (i) 

O^KUfc^T , 2 0 %£*_h, ^tl<ft3 0 %i^_h. «fc «9 £f $ b < 5 0 % 

£fc 09*.ff* tulS (ii) ©#^iJ:*5»t*^/i'=J— ^ot6Sfr*6^|gi4%, S&IB 
20 (i) <Dm&Kik^X, m2 0%U±. $r*U< 0%^_b s i9^U<it 

ff (SGLT^^n^) (D^mSr^il^^iiWlflJ (f^fe*>, #3881 
#6„ 
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^K<D^^^@Srm^i-S^«r^r-rs*WJia^ tTii, 09*.tf, tu^bfc 

£ tfR^btlZo fiifcbttt, 09*.ri, COS7IIS, CHO 

*HJ3S, HEK2 9 3^|&^^<7>iil^M^^b<ffiV>btb5o tt^^P— = ^ 

is M%.&, M&<Djjmxmmirz>z-bK£^x, &mm<z>#^s<?m&m 

*M&j*m«u *&o>mmm. ibw*iuittffl*fe£asfctf fc & 

i 
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&mt&m. an&mfo. mm&mm, myntemm* mmm-m^mm. strnttz 
frt>9&initfc&to'v*>&o »^«oatttt^ tswBu^sw^^K 

i: 05 <7? # % v > b tt 5 o 

x^y-^ymittlt (iii) *38igo^^^ltS:^i"Sli^Sr^" 
±i32f}&l£:fcV^-C, (iii) £ (iv) ©f^fc^ltS, BtflEjt^^^m* (£. 

-^Reverse transcription-polymerase chain reaction (RT-PCR)-^ 3 TaqMan 
polymerase chain reaction ft ¥<Dj?fe&> Z> V^fi-fcfrfcJ* C 3 #$fel- L-fc^o X 

0ij;ifcf % ±fB(iv)©»^K::i8tt5*e^#m;i:^ -hlfi(iii)^#^t-it-<-r. 



WO 2004/039405 



42 



T/JP2003/013782 



#3§pj!©;** hit, *&w-em^bfhz*>s*?nh\>< « 

^/fKttft^, -a-^^, zmoimw, m^mm, mmmmm. mm 

09 x. « % jiaff * fc « ^ = — * © » jRis'stai & ^ t uxtffi -t? & 5 „ 
&M#jtef»&i*£ij % at&mw. j&ftm&m, mmtmm> Atm&Hm. 
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tt, fluffs £38***, y K^!»^^CO^,(D^tbm^#t?^eS^^^^^v^^ 

/KU y/W<— h 8 0 S HCO— 50 (polyoxyethylene (5 Omol) adduct of 
hydrogenated castor oil)) t£. if t $rM L"C t> £ V\ iWtttttfj:; #IJ*L«, 

^hs;b mm\z m^-r zztizx^xmrnistiZo 

-cw:. mm. %m. n^jvn< (t^^k m&Kz&m^ifr. 

15 ^©fiJUmtiaSflJ^S fc 9If 5-50,0mg, k 9 fc>tt&£tg!]-?te 5-100 
mg, Z<Dm<D&mxn 1 0~2 5 0mg©±3Bfc^#^£fr"TV^;i 

iUfa.|b4fe (itlf, 7^, ty^. *«*\ by, 

^b^*fc»4-t©*ft©»4-*tt, ^(Ditm, tt&m&, 

fi6 0 k g <h UT) tC*5V>Ttt, — 0(-O#mk^*fc(i^(7>lg^^O. 1 — 1 
OOmg, 0*b<W:#*Jl. 0~50mg, £ 0 0* L < 1 . 0-20mg 
^jfeP«Hcig#i-5#^«4, ^b^^fc{*^<D^0 1tU^*^ 
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*#m<D* * n<z>t%'& & mwi- z it&yo * * ^ xii ^ 

A (*i6 0kgiLT) -0lw|R^«i*fcli^OttS: 
ftO. 01~30mgtl, »*L<r4«&0. l-20mgSI, £ U b < 
WJbO. 1 — 1 OmgM«r/hJ»tettl*fc:J: 5«#^5©*s»«^"C«>5. te© 

(2 a) *©<BS^^^K*fc«:-tO*«>3fe* 

(ii) ^^ife#:±f'^^Ufc*^0J^^J:^^^nfc:^0J^SiJ 
±|B (ii) <DMAmz&^X&* —&<Dfo#&&&W<D* ^'<*ft<Dl1%li&& 

ftft^fD-bO&m^T-b X < , Wf©F(ab') 2 „ Fab', &-5 
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tut, ^-rti<oBi^^m^^xh^\ en bv— , ffi&fe, -y 

C 125 I3, C 131 I3, C 3 H3, C 14 C3 ft^ffi^b^S,, _blB^i:bX 
te, ^MX^^^.(D^fj:-h(D^m^ L< , j3 -Jf5? b*s?— t?. £ 

; —jvm^W; /i>i/-7^V>, /Vv-y~:/& if^j^v^ bti5 0 
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% 3 m Hgfq 6 2 $MfBfT) * Methods in ENZYMOLOGYJ Vol. 

5 70 (Immunochemical Techniques (Part A)K |H# Vol. 73 (Immunochemical 

Techniques (Part B)) % IHH Vol. 74 (Immunochemical Techniques (Part C)) ^ IrI 

# Vol. 84 (Immunochemical Techniques (Part D: Selected Immunoassays) ) > W\ 

# Vol. 92 (Immunochemical Techniques (Part E:Monoclonal Antibodies and 
General Immunoassay Methods) K IhI* Vol. 121 (Immunochemical 

10 Techniques (Part I'-Hybridoma Technology and Monoclonal Antibodies) ) (U£_b N 

(D^m, tttftjn j& t*a »c *$ # s <z> * ^ * sc <z>##f & * 
. ( 3 ) &&r?-»*rx 

20 *&m<D dna{*. fli&rf. LTtffltac «j . k nfc»a 

^3*. f ^l^^S?— #£*) iZ&tf 

^itttm^^ KSr^— Ki"5 DNA TfcfcttmRNA OJMT GS^H^) £3&{±1 
f5^i:^T'#50^ 0IJx.tf> |£ DNA £ mRNA OtS^ ^Sfcg^fcS V^te3§ 

y ^ if — iX a ^ PCR-SSCP ?fe (y / ^ s/ ^ * (Genomics) , fg 5 #, 874~879 

I, 1989 f-i;y • « f • t<y a t/v • 7 Af ^ - • • f 



WO 2004/039405 




T/JP2003/013782 



48 



->- X • $-7* • Jt— j^^zc— (Proceedings of the National Academy of 
Sciences of the United States of America) , H 86 #, 2766—2770 I, 1989^) 
& if m <fc «9 mm-f Z> Z. i: ^ T- # 5 0 
(4) Tl'^fe:';*^ 
5 ^|§BJODNA^^^^^^U N ^DNA©^Sr|ltii-SC:i:^-C^ST^^- 

bfc^, Igm^&tKLfrfr^X, t M£fcteni?Ll!j% (011*. tf, 9 y K ^f-=¥> 
15 .fc 3^ zf?, y-frt£b 9 ) ^UT^P^^fcit^PW^ 

60 & izW&jffl & ^ tf> £@^#J i-B & b n 3 £ £: (cS^HbU 

B&EOTyf-fey^xKy^^^f- K«r^ai^fc«y tfv*—J*t£k* confab 
khteMM (mmm fkU ii^ftg#ttt <kv\, 

' ^T^^-fe^^^y w^-^ Kco& -5-4(3:. &^*J-#u S-^/i'— 

25 -fe ^ ^ v^-f K^g-^t — $£#>^A (#fi6 0kg) JC*5V> 
-C(*. — 0lCoti7yfty^JKy X? isOr"? h*%mo. l~100mgS4 

NAC^^^Mtttlri^SfcfciDilfffltlj W^-^ K^a — 7* b 
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-fi^RNAfi, ^^N^Ss (0!k Nature, 411 m, 494 H, 2001^) C 

y /j?l7V -M£> <k£p<£>;fr?fe (#J, TRENDS in Molecular Medicine, 7 221 
H, 2001 fciSpCT, *m*JW&V uHr^- K<DBB^J«r£!-&ttb-Ci43ii- 

15 Jf«ra- KtSRNAO-SSi: Uttt^ y Ate ioT§JWf 

*#W©RNAJ:©i8^teK:ffi#'Lfc*|S# (RNASfJt) #^*f fetbSo 

^ra^^-y =f^^ 1/^-^- Kf4 % 'JkftKDjjfe (0!k The Journal of Clinical 
Investigation, 106 1071 M, 2000 {£*PCT, #3!PJ<£>* V/N-^SCtf^ 

20 ^r^-y =?^^ Yt LTfci, ^^(D^^-^^^^^-rSDNAOiB^iJi 

# jg^-t- § dn a oih^ij t w y y x-c # 5 msia^ij turn M x.«r> * 

v^5faqg4i"5DNA©IB?9fclKJ 7 0%£JUL, £?*L< 8 0% 

i:ia<D— tiRNA. y A*yt«f*.=>r^-y KSr-tfs^ 
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(5) *&w<n&cfc&tt-tzmm 

io M(Dtimz-$im-t fcte. *mW<nmtt.$: llHlfi: UT, il^O. 0 1-2 0 
mg/k gMtt, 0;§=L<teO. 1 — 1 Omg/k g #fi3M^. 
<t40.1-5mg/k gftMfem*, 1 S 1-5 [U^s ^L<IU01~3 

20 v<femA#itvTmm&frz> 0 

ft&ffrfE Lfc^-Mj&^te. -hiatal b <Dm&\z. £ 9 £ b < ftv^S^ 3r£ 

(6) DNA^tftft 

25 ^^DNAirSI&fB-rS) Stcte^omMDNA M§|^*tt^DNAi 

(2) #t hm%mw<?y&wjmx~hz>m (ntst^!^ 
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(3) V y^WJ 1 ®)^ <? X^K-lt? y hX'&Zm (2) !B*feOl&«K 

(4) *3SW©^3fettDNA*fctt^O^DNASr-&^rUH m%W}%HZ&^X 

fc, IPII/iy^ife, («!tff, ^itt, C5 7B 

L/6 5£igfc, DBA2»i^ bt, B 6 C BDF^Hi; 

B6D2F i m^, BALB/c^I, ICRI^if) tfcliys'b (011*. 
Wi s t a r, SDftif) LV\, 
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NA%^$t5i^ iixi:tBPHft35SffiV^55§«ODNAS:^-t-5#aBi9LllJ 

li/^an ^-r^^^^^Sb^i^^/^^jfc^^^v^bHSc ^^-Cti, 7cfli0& 
20 V^TV!)^/^, ■tf-'f h^7?n ^74;V^ S ^E-n^— 6 Jfi].#i !7 /W*>, JC^ 
y^^rVI K x-?***- if % :ty ;*ct2tf:x:^>\ m^K-felH', 

7fo7^y, M^m^ttr/^ y 7^77^- t?* h y ^Afimtt 
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V lsm\Mm (Na, K-ATP a s eh =a-a7^ 
7^yMi, ^^nft^^vi^J:^! IA^ * ^ n^n-T 1 ^-^— ^ l^fi^ 

— , MHC^7^ ItftlR (H-2L), H-r a s, K— 
>/3-7K^b^s ^5btSl-</^ d rv'^— * (TP Oh ^fKiMS^la 
5 (EF-1 a)>j37^f V, a *5£T>*j3 5 ^Vl^fii^ 5 ;^>1B0IU *3 «fct*2 . 

^xyysi^y/^t, fo^p^y ^ Thy-i, M^p^y ^> 
"IMS (vnp), jkfr^p^KP^y^yf, s: ^-^n tri^ bn^y 

10 O r^/l^^n-^— * — N tf^f KilWla (EF-1 a) <D/p^ 

AO^^r^-rSSE^J <—*8ti:*~^** — drifts) SrWLTV^SCli:^ 
15 v>6n^^-e#, 0£U<kh */57y^/U^OSV4.0^-$^-4if# 

Ml. ML WMJa, j»«l^3BBJ!a**DNAdS«fcT/T!JJIRO#ayy 
^7*7 y — £ «3 $V ADNAtf>£T&5VM2— g|3£ Lt, tifcttJITML ML ¥ 
25 ^JMJ3^ l§^^M8&*3fcRNA<fc 9^*J©^rScte«J: JUSI^^ffiiDNAS' 
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* ©jE^sens** j: ^ftwao-r^-c m o^^d n a sr w-r So 
*Tfittf«H w-r s - h & s o 

W}%0<D^-&&±X •£ ©Kflffii^ «t t*#tfBJIS<£>£T m*5S W ©MDN A Sri! 
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%£&W%\ ft if <0 x ? V — ~ ^ ^WR-C 5 o 

7h7^h{^ If(DDNAI^«j;o-C»5^i:m5„ SffltfP 

}c^T:£3§PJtf>m^DNA;ds##i-5 * WmWi%><0*M&±X*:<Dm& 
10 5itt*3 i^jujiaro^t D N ASrf 1 5 ^ t%M&irZ> 0 «§PJ3 

(D^-Cli^PJ^m^DNASr^*i-5o IAD N A&tem%£&fcV>mj5\Z.Wo* 

pj©*>-^ir^fB^f£MW^ 

St^V^fC^^PM: (dominant negative ffUS) ZMWlT Z^T*^ b 

Sfc* ^PJ^^^SDhIA^ig^^Wci#fLIiJ^).«> MiLfc«§PJ<£>^ 
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3) d n a sr^-t- zmm<Dmfe ^mmmmmmmmK £ v mm v^tib b 

t&x%, ^pj<D^^^®{ci@igi-^^a^^(D#jii^^*3tt5i 
tc m co^mm d nam^<^^ - & m v * x . m <d ? ^ ? w& mm-r 

(7) / iy?TV hW}%) 
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(3) ^^^^v»tt-efc^m (i) *E*i©te#*iiJ§L 

(4) #fc M«9Ltt«J)5syy#tt'fe-t?feSaR (1) *flB*fc0>E#HBJfi, 

(5) ftlMfedW 5 # (4) :«SBtt©JE#*BJ&, 

(6) *|8^©D N A^^FSt^ $ Jlfc^D N A^^^ t M*?L»J%. 

10 (7) ^DNA^^tK— afrg-i 1 ^iifi^O^ -^7^ h'^- £31 

AfcLfcH-a^ci*— 0«iJ«iT-ei6^U5 5*(6)^fB*0*fc Mfc&ttfcK 

(8) #t Mi?Hb4fc*s^y*ib*-t?*>S* (6) TgfBUfc^fc bft&lbttK 

(9) ^yfliWWD^T^Si (8) 3SfB#©#fc h"i&?LSMfes 

15 (10) % (7) 3g|B*feott*&te:, K»ft^Hi«rS!#l, uaK—*-*^^ 

mzwun-rz ~ t^ttits^iioDNAnitts^p*- ^-^tt^ieat 

lfti^^^5^i^(^DNAlJ:A^6<j(-^SrAPxLSr 9, DNAOM 

^9#^r-f &>ufc9. z7u^—*—&z>\,^±=.*y^<Dmm%mm-tz>z tiz. 
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5 $r^i:-r5^JM145t^>fe^V>« 1 a cZ(^-^7^ 

tf, p o 1 yAtt^Wiif) ^AL, >;ty^-RNA^ 

!^<DDNA±fc5VM«<Di£^<DDNAga^J£^n~y£ UfclMF ^ U ^ 

• if— ->a ^jftfffcSVMi* — fy'T'i ^?s<? $ — ±ODN A@E?iJ £ ^ — ?y 
15 ^^^^--^0lC^U^*^0J<DDNA^O3£#^ODNA@B^J^ 

Tte. ^Jx.^^ > f^fx6^DJ;5^^-^iz:$^^/cfe<^^^V^T^J;<, £fc<££n Evans 
20 b Kaufma Olfr&fcSp CTff U < bfc % ©t'l) 09*.tfs ^"7^(7)E S^ffl 

bfrt£Esmfa&m%irzteb*<Dnm-efflx.i^ c 5 7 b l/6-7<7;*^>c 5 7 

BL/6 CO^p^O^jfe ^DB A/ 2 b <D^3f J; 9 UfcBDF t "77^ 
25 (C57BL/6i:DBA/2i©F 1 ) l^TWzfe bfc & ^J-^ 

iPx.T % C5 7BL/6v7^?:ff^o©T% ^l*i,£;B^T#ib;Jx7hE S&B 
J®te#!li^X/Wt7;*£f£ffiUfc£ C 5 7 B L/6-^!7^ ^ ^ y ^ ^ 
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10 ^©^^tffittlfl W*ff*t5O(^10 6 i®©ilPi«l:Ilt 
VNfc(D{C^|-b-C, 1 nn^g^CE SgffiJM: (i5 0i) -?$rt?£>T% i#*#J 

l o 0%a$iI£Lv^ N »&©K©*3ffiW*^©B8«±H»3!!:*^tt. ESi 

tf s STOtifHllJSOj;5^1S^7^-^-||llJia±1?L I F (1-1000 
OU/ml) #^T}-^m^^^*^l^ (&*U<te, 5%£*m#*s 9 5%^f 

fc« 5 5 %m.wttf*. 9 o %^^) xm 3 7 °c-ej#«-r s ^o^fe-c- 

25 Jg«U iilH-WKite:, ^ijx.^- MJ^y/EDTA^i (a»o.ooi-o. 

5% b l-.5mM E D T A N # * b < 0 . 1 % h D/^y/l 

mM EDTA) Mci^lBMt, frfclcffljft Lfc:7 — ^— «ljJS_fcfc:#i8 
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(O? 4 7<Dffilfc\Z.&{b£ltZ> Z. ktfivIilZ'KlbQ CM. J. Evans RXf-M. H. Kaufman, 
(Nature) % 292 154 1981 ^ ; G. R. Martin 
•$-7 -~)-^3-rjV-TJ} : T$. — -jr~7'-V-'{=^^X ' 3-—^-^^— (Proc. 
Natl. Acad. Sci. U.S.A.) % 78 7634 H> 1981 T. C. Doetschman <b> 

Pv?~ % Jg87#, 27 Ms 1985^], *»W<Z>E SiNBJte«:$Hfc$*T#&fr5#$& 

A(-£ t) ?V*T>( ^^*~©*#W©DNAj&S^i&ttflS£ftfcDNAE 

**!S©DNA#;y^7? h£*WhMte. ^^©DNAJL^fcte^r^ 
<?!>^S^(D^I^©DNA^©^^©DNAia^Jir Sr^7-r^—-t Lfc 
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£ L l§ K © D N A £ t> o UB <b <D jao# fa £> £ tl Z * 7 ft 4£l "C 3 o 

a^^j «^ ^ifc^Hj ©dn a^ & h ^mmxm& $ tit=.mfc & , 

IP#fflJ^^r^M-rs#^fi> Wilt f Pll«rt ^ o ^ y ^ a y& 
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io ^fijc<t:^, 3s@#3im#u &ajifr&&m$u um&mm. famtzif 
tiz&ttttiamm-g. u-cr*. 09*.tf\ 



e 
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^=i N V^, -tfvvft^) l^tT^tSrHSt'#5o 
^b^#)£f::f«©m©&:-5-:i;{^ hft^l£<fc. 

okgt lt) ©^m^iws^^-cte:, — sK^^mt^^mo. 1-1 

OOmg s ^Klii^l. 0 — 5 Omg, <fc «9^^b< 1 . 0-2 Omg 
0 1 - 3 0 m g SS, * U < teilS) 0 . 1 — 2 0 m g £ 9 ;£ L < 0 . 

15 y— -i/f^m 

n a j6$ i/ 9 -mte^zmx-r % r. t k <£ 9 ^ttfc £ *u » v * -*te 

^■##3893 © D N A l^SH* 5 7° n * — OWTtBS b 5 5 i ©tf s /B V ^ h tl 
— tfiUs^ (1 a c Z) N RTJgteTVl'jfr y 7^^77^-^I^ffcl^i/7i 
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5 -13*7? h^^Ifi? (1 a cZ) -e»g|LTV^#iB\ 

-^7^ K^7y (X-gal) ?&j3 hV^— f©Sfi4 

io fe«-t5*a«fl6S:«lSS-t-5r.fc^T?#«. ^r##jfc:te> v«*ft**l 

(PBS) X-ga 1 Sr^tflfefe»-e, M^fett3 7flCfti£ 

»3 0#ft^UlB#IWRJfc£-li:;fc«L JtftJWR** 1 mM EDTA/PBSg 

15 i-tt«<tv>„ *fc. flf«fcfc:ttv\ l a cZSra-KtSmRNA^WUtJ: 

#*uv\ ^©tti^fttu-ctts ^jx.tf. mi (^Jx.«> tttfli* y^sfe, Ute 
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fMfLSb^ 7vh, -^!>^> ^/we^K *f-=¥, !> 

i^#(*fcfj:^<7)to^f(i> fcHfcRft. hft^i-J: 

m^Kl&^Tte, -BlCo^^ft^&I^O. 1~1 0 0m g> £jPl£b< 1 . 
0 — 5 Omg, J; 9 b < ttjft 1 . 0~2 0mgtWo ^nWi^t 

0S 7L tf , #3i§ PJ © D N A -T -5 ^ o * - ^ -^tt Sr Pfi^i" 5 Sr S=M#J © 

jf^-eiiS^A (#16 okgi tt) ©^iijfiLjt^i-S-^i-s^x — ef- 

o%m<k&m%mo . 0 1 — 3 0mggg^*L<M0. 1~2 OmgSS, 
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*wi®Wizte^x s m.m^Ts: ym^t^^xm^-r^m^; iupac- 

I UB Commission on Biochemical Nomenclature ic£ 6H§-^-fe5 WS^^frif 



DNA 




c DNA 




A 


: rf^v 


T 


: 5: 1/ 


G 


: ^T~V 


C 




RNA 


: vtfmwt 


raRNA 


: y. ytys?t- y tJ<^^ 


d ATP 




dTTP 


: m->f^^Hi) 


d G'TP 




d CT P 




AT P 


: Tr / ix>-H!J I'ife 


EDTA 




SD S 


: Kf^vgtt h V VJ* 


G 1 y 


: ^Ui/y 


A 1 a 


: 77-^ 


Va 1 




Leu 




I 1 e 


: y o-Y 


S e r 


:t!)y 
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10 



15 



20 



25 



Th r • 
C y s 
Me t 
G 1 u 
Asp 
L y s 
A r g 
H i s 
P h e 
Ty r 
T r p 
Pro 
As ii 
G 1 n 
p G 1 u 
■ Sec 



V W 

•^zUy^y^T^> / (selenocysteine) 



Me 




E t 


: cn^vV-g 


B u 


: rf^JV^k 


P h 




TC 


: ^7^5^-4 (R) -yfr/Htf^f-f-S K 


T o s 


: p — f/Vxy^/l/7t=^/V 


CHO 


: /fr/l^/l' 


B z 1 


: ^^^/V 


Cl 2 -Bzl 


: 2, 6 — 5?^ n u-<Zs&As 


Bom 




Z 




c i -z 
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B r — Z 
B o c 
DNP 
Tr t 
Bum 
F m o c 
HOB t 
HOOB t 



2 -^cz^e^^-vvl^dr JVtf—jV 

Kn-3-t Kn^r^- 4 -^"^y- 1,2,3- 



10 H O N B :l-t Kodf ->-5- / /Vatf/V^ 3- /V3£=ar W ^ K 

DCC : N, N' -SH'* O^fV/Kfc/l'tf^ 5 K 

imm% •. i ] 

t h SGLT/Jn ^6 ci ^ * ^ K<D T 5 / WkW&\ % ^"To 

15 cia^j## : 2 ] 

— Ki~ 5 D N A <Z>i£S@a?'J ^-To 
CSB^J#-^ : 3] 

20 1 CSB5«## : 4 ] 

a - Kt5DNA©*SE?IJ^t. 
CBE^IJ## : 5] 

25 C@H^IJ#^- : 6 3 

a - Kt5DNA©*SE?!IS:*t. 
C@B?U#-^ : 7 ] 

2(1) -effiv>^tLtc-7 a 7^-^— o^sia^ij^^i-o 
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csa?u#-5§- : 8 ] 

ni&m2 (i) x*m^bfofr77 4^-<r>m.%Mw%^~to 

mtmflr : 9] 
^WJ2 (1) T'/BV^nfc^n — y^glfl^JSr^i-o 

5 .[gfi?iJ#-&§- : 1 0) 

^»J2 (1) T-JBV^*Lfc:7 P 7^-<^gIE?lJ£:^-ro 

C@2?iJ#-5§- : 1 2 3 

io mmm2 (2) ^jB^kfrfcT 0 ^^— <^siE^j£^i-o 

[gE3«-§- :13) 

mi&M2 (2) ^jB^kfrfc^—^aMa^J^i - - 
15 m^m^t : 15) 

-(2) -e^v^ttfc^^^^— <D&mwM-&7F-to 

CEW## : 16) 
iM(|2 (2) ^JB ^ fcftfc:/ 7 ^—<&:!ft2^^ 
C@H^J#-^-: 1 7). 

(@B?iJ#-f§- : 1 8 ) 

C1E3«^ :19) 

H1£0!I5 (1) -efflv^^fc:/^ o^Sia^J^^i-o 

25 CiH^I## : 2 0 ) 
e@H^i## : 2 1 ) 

H5£0tj5 (1) -em^^bntizfy^^r— <D&&m&\&7ik'f~o 
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C@B^IJ## : 2 3) 
CIS?lJ#-*§- : 24) 

5 mmm5 (2) T^v^frfc^^—^^sE^j&^i-o 

CfB^J#-^- : 25) 
C@a^iJ#^- : 26) 

10 Cia^i#-§; •. 2 7) 

H«lJ5 (2) T^V^btt^7 0 7'1'^-O^iB^^-ro 
CIB?!I## : 2 8 3 

mmm q x°m v ^ tvfc^ 7 — (D^sifi^j & ^-1% 

CIH?iJ#-*§- : 2 9) 

15 hjs^j 6 -cm v <» b tut. y << — (DmMMm *7F-r 0 
mm&^ : 3 0) 

CiB?iJ## : 3 1 ) 

^mmQ^m^hfitczf9^^—(omMun^ir 0 

20 . caa?!i## : 3 2 ) 
: 3 3) 

^jfe^j 6 v ^ n fc 7 s 7 >f - (Di&mmm Ztf-To 
impm-w : 3 4) 

Cga^'J#-^ : 3 5 ) 
: 3 6) 
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C@B?iJ#-!§- :37) 

5 [@B?lJ#-§- :39) 
C@B?lJ#-*§- :40] 
. CSB3?li## :41) 

io mmm6 xm^hf^t^y^-^— <Dm.mw.&\%m-t 0 

Cia^J## :42) 
CSE^Ii## :43) 
15 [1H^IJ#-^ :44] 

mjfetfi} 6 xm v > e> titc 7° 7 <4 — ©*»sa?!i &^-To 

CIH^J#f - : 4 6 3 
CIE^IJ#-^ : 4 7 ] 

25 CgE?"J##- : 4 9 ] 

:5o) 

C@a^iJ#^- :51] 
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: 5 2] 

✓nJ*;**— SGLT1* W^«(DT5: y^gE^iJ^^^o 
5 [@E?'J#-^ : 53] 

— Ki-5DNA<^^SiEi^J^^i-„ 

CfE?"J## : 5 4] 

10 CSB?IJ#-S§- : 5 5 ] 

CBBM** : 5 6] 

CSE?iJ#-S§- : 5 7] 

20 HJSM 1 

WOO 2/5 3 7 3 8©^WJ4li|Bf©^foT, t h SGLT. fr^u? 
(hSGLTh) N ^ ? * SGLT *^E- n ^ (mSGLTh) N 7 y h SGLT a ^ (rSGLTh) , 
K h SGLT1 (hSGLTlh t h SGLT2 (hSGLT2) CH0 «B|&*lcSr^SS L, ' Uglfc/B 

25 V^fc SGLT^^oT^^i^l&l^l^^t) r^ttS^ =— ^TtPmSa 
-Methyl Glucose (D^L 9 ji-^H^te. Am. J. Physiol. 270 : G833-G843, 1996 
#5<fcTJ< J. Clin. Invest 93 : 397-404, 1994 <^#&f£^o Tffo fc c $BJSg£: 96well 

IX 10 s / well .100 At 1 10%FBS WiM. DMEM i&4t&T?3fffi U 37t\ 

— ^it^bfCo ite/<7 7 7- (125 raM N-Methyl-D-Glucamine, 1. 2mM KH 2 P0 4 , 



( 
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10 



2. 5mM CaCl 2 , 1. 2raM MgS0 4 , 4mM Glutamine, lOmM HEPES (pH 7. 2) , 0. lmg/ml BSA) 
150 jul -T*3®fc&mm'*y7 7—T'lftffligmV s ^fc-fZ? & 
1t a ^y77-§:i*U H^y77- :££T^N-Methyl-"D-Glucamine (NMDG) % 
NaCl NaCl + Phlorizin (Sigma *±) left y 7 7~ 90 /z 1 

^^qbfdolmM a -Methyl Glucose £r#well 10 n 1 ( [ 14 C] a -Methyl Glucose 
(T-viX-vA 7 7/Wi/7 /<4 ^rT 9 1±) 0.02mC1 Sratp) SAD U 1 B#P4j^ 
V^PBS /<y77- 200/z 1 T* 3 [HlSfe^bfCo # well KlSfcfl:^!'^- 1"-* 100/z 1 
«r»PU JtoJ&K:Bi!>&£jh/fc 14 C ? >- h £$l;£L7>.o 

CSc 1 ] hSGLTl, hSGLT2, hSGLTh (07p!) 5?ViH4fle©Jfc<fe 



15 



a -Methyl Glucose <D®.32sfi 
(control »^Kl*fi"5%*^) 





hSGLTl 


hSGLT2 


hSGLTh 


control H(NMDG «3-NaCl ^»PS£) 


100± 18 


100±15 


100+ 12 


Naci $s+ps¥ 


1039±186 


830 ±99 


767± 85 


NaCl+7n V 3itM^PP 


244 + 48 


139 + 23 


570 ±142 


NaCl + 7n'y^ 100 w M ^*PS¥ 


60± 14 


48+ 8 


124+ 19 



20 



[3* 2 3 mSGLTh, rSGLTh ©7n!) v^yBttgOltU 



25 



a -Methyl Glucose (D 
(control 

mSGLTh rSGLTh 



control 1¥(NMDG ^P-NaCl 2£»PS¥) 


100+ 6 


.100+ 


1 


Naci mmm 


819±54 


953± 


0 


NaCl + 7 u V *J is 15 n M Ss2lPS¥ 


521±35 


643 ±76 


NaCl + 7 n y v 5 ^ 500 u M 


78± 8 


118± 


6 
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mi&£V<m2frt>Wbfrt££oiz.. t K yyh sglt **D^f*, 

hSGLTl, hSGLT2 tl^^fc, Na + 2^Kl#c# tt a -Methyl Glucose 9 &A/f£ 
2)S N Phlorizin ^(DM&.& SGLT.l „ SGLT2 J; <9 fcS&V^ t & 
5 Hjfe#tj2. 

( 1 ) TaqMan PCR iU^t b SGLT O ^ <D3§ fi?#f 
TaqMan PCR \Z.f% V^S:/^ ^- joJ: t^a — Primer Express ver. 1.0 

(pe ^v^-v-^^A^-^^^^rffiv^-r^^u, •7°7-r-^— 

10 cccgatgctttccacatgcttc (iifi^lJ#-£§- : 7h 7°:7^f r ?" — acaatgacctggtctgtgcacc 
(IE?lJ#-5§- : 8), zfv—Zf acatcccttggccaggtctcattttcgg (gB?lJ## : 9) S: 
5!iRLfc„ y FAM (6-carboxyf luorescein) £:# 

tin b.fc„ 

^ ^ — K DNA £ tt, fc h SGLT /fc^E-a^O PCR ISf^Srffiffi bfe 0 PCR 
15 fc&tf S^J^^om^t^t: h SGLT sfc^t n ^ DNA 1 » 1 Srftgl £ Lt^ffl Pfu 
Turbo DNA Polymerase (STRATAGENE %k) l/ill, 7"^>fV— 
gggggccagaggatccaggtgta (SB?(J#-§- : 10) 4o «£ TF^V-J "<? — 
gcaatcatcagcccccgcagac (iB^(l#-^ : 1 1 ) 0. 5 M N dNTPs £r 200 /z M, &5 J: 

^l^^^r- £r5jui;&Dx., 50/zl (DmAk bfc„ PCRSJtStt. 94%: • 
20 1 96^ • 20 g\ 60°C • 30 g\ 72°C • 1 rfrOlr-T ^ /V^r 35 Is] ft t 

ftm 72°c • 7^fi5#«sjESSrfTo^„ pcRR^m^^r i% T#n— 

St^clbU 0.7KbpDNAWf^Sr§J5HiUs ^x^^h7^^3^yh (Qiagen 
tfc) ^rfflv^T DNA £r$3fcH L-tzLo Wi PCR^^rlO 0 - 10 6 =? tf— / u \ feWfitUf 
* ^ K DNA £ LTteiH Ufc 0 

25 ( 2 ) TaqMan PCR fC «t 5 h SGLT1 £>3§^,*tf>fl?#T • 

TaqMan PCR iCffl V>«5 *5 cfcTJ^n — ^f4; Primer Express ver. 1.0 

(PE ^^V^^AS^^l^fc/BV^tfeSRU Zf^^^ — 

agcaccctcttcaccatgga (I2^!l#-^- : 12)> '7 P 7^l' v ^ w - aaacaaccttccggcaatcat 
(MB^ l J#"^" "• 13)n ~fv-—-f ccaaggtccgcaagagagcatctga (IE^I#-^- : 14) 
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£ii^Lfco ^u—zfcD V jK— Lt, FAM (6-carboxyfluorescein) £: 

^ # — K DNA tit, fc h SGLTl ©PCR Br JtSHfcJBLfco PCRKJS^*5»t 
5R«©Mftt h SGLTl DNA 1^1 LT^ffl b> Pfu Turbo DNA 

5 Polymerase (STRATAGENE Uli, "7 7 4**— tgtgtcgtcccttcagaatgtg (IB 
?IJ#-^- : 1 5) *5 £1*^9^-^— agaactagttcaggcaaaatatgcatg (gH^lJ#-^ : 1 
6) Sr^O.S/zM, dNTPs % 200/zM, *5 ^t^HSile: $&#©'■< y °7 7 — & 5 jx 1 flP X., 
50 n 1 ©?&*£ Ufco PCRRj&tt, 94^ • 1 #©^s 96°C • 20 60<C • 30 £J\ 
72°C • 1 ftW^f 35 HJlfeOigL^ ft&fc. 72t • 7 #©#ftKJ&5:fT o fc c 

JfA,*.?* h^^iXa h (Qiagentt) Srffl V^T DNA £rttt±J Ufc e ^ PCR 

Br^t^lO 0 - 10 6 =tr— /n\ KWtM Lt^^V y — K DNA tUttffitfc. ' 

£•*&»© cDNA y^tLT, fchm^MTC^/V (^Vr^tt) 
fflbfco _hia:/7-f (BB?lJ##: 7) 200nM, _h|27°7^-v- (E^lJ*# : 8) 
15 lOOnM, ilB^a— ^ (IB?IJ#-^ : 9) 50nM, DNA TaqMan Universal PCR 

Master Mix (PE ^S^t" AXi?t^>) Sr^##l^l3^<D^^lrflB^x ABI 
PRISM 7700 Sequence Detection System (PE AX^t^y) "C PCR 

h$Hb1?MTC (^n^xy^lt) SrJBV^ N TaqManPCR &T*fc h SGLT 

20 ^^gM^rl^fci ^ 5s Ell \ZL7jk1rt&y, -&tto&3£<o?n>a—* 

Va-C#T 5 tiS^i^lt, £J»T?£K:!RJ&£jh,5 h<DtmHbti%o 

%mm 3 

SUfWgjEflt 't h /M»Jbft*IOliaiJ:*5^ 3 SGLTl, SGLT ^©3£m#P#f 
25 iEffffc h/hJ5§-L^M (Cell System-IE Cells) «t N ^cB^ll^fciAl/fco 
3 7-yV3-h7"l/-b (24 7t^l^— h) id CS-2. 0 (25mM ^a- 

10%FBS^J:T> 4 ^#I«^n) -t?2xl0 5 cells/well^®b. 2 0l^l«^L 
13 0 F^ig* Lfc, RNAeasy mini ^ v h (Qu.iagen) grffiV^T, h ^ /V RNA 
. U TaqMan Gold RT-PCR ^ >y h (PE biosystems) SrfflW TaqMan PCR feT? fc |- 
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SGLT (hSGLT) fr^ujf, hSGLTl 0>JS3lfl:$riRI£ Lfc 0 HI 2 {d^-T i:*5 «9 „ jES 
fc h/W»-L&*IHIS (Cell System-IE Cells) {C^^T, hSGLT^^E-n^ (hSGLTh) 

w\ hsGLTi tmm^±^m,\^x^tc 0 

( 1 ) iftt h SGLT *^nWf KttttOfEK 
fc h SGLTtf^n 261-275 # g <D^^- 275 # @.<£>T 5; / W&&\Z*SX 

[H-HisAsnLeuArgAspProValSerGlyAspIleProTrpGlyCys (IE?!J#-§- : 1 7) -NH 2 = 
10 H-HNLRDPVSGDIPWGC-NH 2 ] t L T^ffl L fc 0 N- ( y W ^ Yzff V O 3r -» 1r * 
->=5; K(GMBS) i: Keyhole Limpet Hemocyanin (KLH) -IriS^U, =Ht@.T? 40 ftR 
j^bfco t^rfy 9 g-25 -^W ^ KS©i|AS*lfc KLH 

$MSK*<:/^ K 5mg KS<£>2gA&*Wt KLH fc^gM^U 4°C 

t'l 0 HKJ&bfco PBS buffer T*2 0 USS^f PBS buffer ^ lmg/ml <D$ft^T? 
15 »»Lfeo 

^7n^f is hr^^y h ^^^#*-e^b (h-^A- 0.6 ml), 3*- 

^f^ONew Zealand white rabbit t£&T$&&Lfc„ 2 ~ 3 MM** t 

ft<©^m^^7nr^ h7S?a/<y hti%'lC3 Bjfijbltf&ft Lfc. 

5mg (D&f&^V-Yb Sulfo-Link gel 5ml Ir^f^^Lt^^-f , 
20 PBS buffer -CSFflHfc Ufc, 5ml <O0tjfiLfl*Sr^^ K^#S^b^y/VlCjS b % PBS 
buffer (5 ml) "C 3 HJSfc^bfcc ^7^- Ki-^bfc^?r 0. IN ?V W-HC1 
buf f er (pH 2. 5) 8 ml "CJgfcti bfc„ 2.4 ml <D Tr is buffer "C^fOU ^Ct h SGLT 

iojfiflc&ffiv^ t h/hJ3§^D^^^^^fT^ofci:r^>, Villi 
25 ^^^3teiS*-C*SKJR§P&t?*>5±^ja (SGLTl fcdd-camUTI^S 

(Eur. J.Physiol 430:151, 1995)) t^l^T. ^ U-^/^tf^^dSflt^^n 

mw.mmm\^n % sglt n wzmmm 
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Mmffife^X'te, 4^mfrb<DW&&<0%mtm#>hftX\,^ ( Am J Physiol 
Gastrointest Liver Physiol 282:G241-G248 2002) o ^f^v^^tfcS 
KKA y tjEft-rVXtD C57/BL6 33 kTll&MtlPl^T*^? V bt*fe5 Wistar fatty t 
JE^T7 y Y<D Wistar lean GQ/hJl§K:*5tt S SGLT *^n^©Mi!: TaqMan PCR 
5 fe-?J£ifcLfCo 

( 1 ) TaqMan PCR \Z. & % -<t $ * SGLT *^E- n ^(D%^^(DM^T 
TaqMan PCR fcM^ Z>7°7 -< ^—ft &Tf7° v — Primer Express ver. 1. 0 (PE 

•T^-f^— (5'-t g cacagaccaggtgattgtg-3') C@B^J#-^ : 18] 
10 -? 'y (5'-gcacggagcctcccttg-3') CSB^J## : 19] 

^n— y (5'-ctcgcagccaacaatctttcacatg-3') CIB^JS-^ : 2 0] 
^SSiRbfco ^n—^tf) y Lt, FAM(6-carboxyfluorescein) Sr# 

* * K DNA £ Ltv^ SGLT n ?<D PCR ^Sr^ffl PCR 

15 tio(t5M»Mft^!)^ SGLT^^E-n^ DNA 1 /* 1 £ Lttffl U Pfu 

Turbo DNA polymerase (STRATAGENE £t) 1 jn 1 4, -Y^r — 

(5'-atctctaatgtccagcaatgtg-3') CSH^!l## : 2 1] *5«t Xf-??^ 
(5'-accagcttggggtaggcaat-3') CSH?IJ## : 2 2] £:# 0. 5juM % dNTPs & 200 M, 
^8ii;»i#o^^77'-l:5AlM, 50^1 o^*^ Ufco PCR^Ofrte, 

20 94°C • 1 ft<D^ 96°C • 20 g\ 62^C • 30 fP, 72*C • 30 ^ 40 m¥k 9 

3EU S^tC 72<C • 7 fr<DWS:%.Jfc*ft^tc 0 ^PCR fCJ^MSr 2%T ^ 
yA'fcSt&Sb U 0. 9kbp DNA $f Jf SrSO 9 fcB L, ^Vl^ ^ X h y 9 *S a h 

(Qiagentt) ^fflV^T DNA ^rtttti Lfco PCR gfrJf & 10° - 10 6 a fcW/z 1 tdfl 
gEUT**:^— KDNA £ Itfffltt- 

25 ^^f^W 5 KKA y tiEf-7!>^0 C57/BL6 ? * «£ !P + ~^J3i 

#«£T*£|Illl&&fSttU Cr^f, total RNAiHfcffiLfc, total RNA <£>#JttW3: 
ISOGENC^^^Vv^— >m<D&mzmo1t 0 #b;ftfc:RNA 0. Ug^ili Lt 
TaqMan Reverse Transcription Reagents (Roche t±) tf^fefct^^ cDNA £"0 b 
fc 0 cDNAlpil L> "fy — (5'-tgcacagaccaggtgattgtg-3') [IS 
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1 8] 200nM N -fy-i^— . (5'-geacggagcctcccttg-3') CIE?'J#-5§- : 1 9 3 
200nM, -fv—Zf (5'-ctcgcagccaacaatctttcacatg-3') CSS^J#-^- : 2 0} 50nM N 
fcTaqMan universal PCR Master mix(PE t'^fAXi?t^V) 
fBScCDgE^JWDx., ABI PRISM 7700 sequence Detection system(PE /<W jriSsl 
5 7=-AXv ? -Y^^)-CPCRSj^*5j:^^f^ : fTofc„ 

( 2 ) TaqMan PCR iZX^>9^ h SGLT ^tf^^iCQ^ftf 
- TaqManPCR t^fflV^ ^ ^ .fctJ^n Primer Express ver. 1.0(PE s< 

y"?^-?— (5'-ctcacagtcttggccacctg-3') [gB?!J#-^- : 23) 
10 "77*"*— (5'-agaaccggctctctctggag-3') C@B?(I#-S§- : 2 43 

(5'-tgcacggaccaggtgattgtgc-3') [IH?lJ#-§- : 2 5 } 
SriliRLfco -fxi^-fto}) jK— * — &m t Lt, FAM (6-carboxyf luorescein) 3r# . 

^ ^ i/^— K DNA £ Lt 9 y h SGLT a ^© PCR »rJt &*fc/B Lfc 0 PCR 
15 lJ:*3lt5K^^^l^}*7 y h SGLT^^E-n^ DNA 1 n 1 ^rili tTtffl U.Pfu 
Turbo DNA polymerase (STRATAGENE f±) 1 n 1 ^° 9 4 ^ — 
(5'-tctggagtcagcctgcacacct-3') [@a#J#-^ : 2 61 £5 J: XJ^^^^f 
(5'-cagccttctcagctgggctcag-3') CSBW* : 2 7] £r#0.5/zM N dNTPs £ 200 ' 
/zM, *J:T»*»!:SRf+co^y 5/* l#n;t, 50/z l o^*^ Lfc„ PCR^jfc 

. 20 94°C • 1 fr<D&, 96X: • 20 £!\ 62*C • 30 72*C • 30 ^©IM" 40 HI 

IfcOagU 72°C • 7^0#«RjEBS:fTofc 0 «PCRK1SS«)S:2%T^13 

. — ^ ^/vm^^WJ 0. 9kbp DNA BPf>i- Sr$J 9 ffl t, $Viot ^^h7^^3^y 
h (Qiagentt) Srffl DNA Srttffi bfc„ & PCR Br^fc 10° - 10 6 = l*W » 1 \Z 
ilU^^yy- K DNA t L-Cftffilt. 
25 iSI ; e7^7J' h"C?S?^Wistar fatty ^jES^^ h£>Wistar lean ©/M&Sr 
JbtP. »flfPs TSfffc^ttx ^r^fetotal RNA^^mbfCo total RNACO&ffifcj: 
IS0GEN(~ 5/ 4? fS*— O^jSfetCHeo fc„ CI ©RNA 0. 1 n gSr^M LTTaqMan 

Reverse Transcription Reagents (Rocheft:) O^^t^ W cDNA£"n\$c \^tc 0 Z.<D 
cDNA ljul^^Mi: ~?*7 -4 -v*— 200nM (5'- c tcacagtcttggccacctg-3') Cia^J# 
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\ 

2 3], -fy-<-^— 200nM (5-agaaccggctctctctggag-3') CK^J*^ : 24], 
yu—y 50nM (5'-tgcacggaccaggtgattgtgc-3') CBE#I## : 2 5] fi, TaqMan 
universal PCR Master mix(PE s<J Or*/*"? ^Xi?t * V) Sr^t#£tB«0>&j£ 
4>bPx., ABI PRISM 7700 sequence Detection system(PE /Mt^fi^X^t 
5 ^V)-ePCRRjfe*5<tt/#*fSrtfofc 0 

^^^^4*5^^^! 5 \C7jk1~ 0 mfcm^^WiWiX'fo&KKPJ^ «7 X £Wistar 
fatty 9y b<0/h»"eti, ^rtL-en*rmwjE^lh^^Jt^<T, SGLT^p ^<£>3§ 

10 HJ(&#!|6 

fc K -^!7*, 7^h, 1*vwhJ3§K:*5tt3 SGLT ^P^©Hi 

tK 7 aA^^-, ^7WhMfc*3it-5 SGLT1, SGLT /fr ■=£- P ^ 

<£>3Sm*& RT-PCR fet?J±;^UfCo 

RT-PCR J: 33fr 5 SGLT /ft^E- P Jf<D?mMffi 

15 t h SGLT jJn^p ^fc-OV^-Tfri, t h£J!§cDNA (DCA *±) £ri!M£b, 7*7 <<^? 
— 1 gggggccagaggatccaggtgta [|B^lJ## : 2 8], :£5 &X£7*Z7 4 2 
aaaatagccccagaggaagatgttga [gE?!l#-^- : 2 9] £r/BV>T PCR HJ&£fr £ 
<DKfeK&tt%Rj&m<Dmj&fc±'fccmk In 1 &0mt IsX&m UPfu Turbo DNA 
Polymerase (STRATAGENE *±) 1 u 1 *, 7*74 1 #5 X.XJ^T'94 2 0. 5 

20 aiM, dNTPs £ 200 /z M, *5 .tt^W^^^f+O^ y 7 T ~ & 5 n 1 *P^L, 50 n 1 

bfCc PCR^J&te, 94<C • 1 #<D#, 96°C • 20 62^C • 30 72°C • 1. 5 

^•<Df--f^/v§r 4OH]jifc0 5gU flr^fc 72°C • 7 #©#SKJC&«rf?ofc 0 HUflMct 
h SGLTl (NM_000343) \Z.i\^XXir7 7 3 atcctgactgggtttgcttt [IB?IJ# 

f : 30] & XXf-T'?^ 4 atgctgatgccaatcagcac [IB^US^ : 3 1] Sr^V^ 
25 T PCR £?TV\ SJ**#tt 96<C • 20 #\ 55^C • 30 #, 72°C • 30 40 Ej^s v> M 

h actin tCO^-Cte::7 0 7l'-^— 5 agagctacgagctgcctgac CI2#I## : 3 2 ] *5 
it^^^— 6 acatctgctggaaggtggacCiB^'J#-^-: 3 3 ] ^rffl V^T PCR £rff V\ 
RJfc&#t* 96 ° c * 20 ^> 64C5C * 30 ®* 72 °C * 30 fp% 40 (bI& 9 3SU 
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J^T^^^—SGLT/J^n^ SGLT1, SGLT *^E- n ^ N SGLTK 
SGLT **n^ SGLT1> *5«fct)^ V b SGLT *^E-P $\ SGLT1 <D RT-PCR 

5 SGLT TjN^en^^it^SGLTl & 9 31ffJ, t£ttv/]J 7V^A^^ — /hJ|# 

J: 9 ttffl Ufc RNA SriSfiSi: L"C TaqMan reverse transcription reagents (Applied 
Biosystems *±) ?rfflV^7 ^^^7^ cDNA Sr-g-fjfeUfc. rOcDNA^r 

AS! £ LTWTtelBi- PCR 7" 9 >f ^— £ PCR SJ© iSrfro fc 0 
.A ^ f — SGLT zfr * V2 tf 
10 forward: tgccacagtacttgaagaaacgat CIE^(J#-^- : 3 43 
reverse : tgaagaacattgggaggatt CSH^'J#^" : 3 5] 
95°C 20 30\ 50°C 30 £!\ 72t 30 # £40 [Higfe «9 M L 
aA7^ — SGLT1 

forward : caatgaagtaggagggtatgagg [IE^(J#-?§- : 3 6] 
15 reverse : tggcgctgttgaagatggaggtc CIB^(J#-^- : 3 7] 

95^20^ 56°C 30£!\ 72°C lft & 40®B93Sb 

I^SGLT^^-p^J^SGLTI fci#~^-f iJVWMfc «fc t> ttffi bfc RNA Sr#S! £ 
U"C TaqMan reverse transcription reagents 5r$jV^"C:7 M.Z?? ^ — 

20. -ePCR^S&rffofco 

UvWSGLT /ft^E-P 

forward :atctctaatgtccagcaatgtg C@B^!]#-§- : 3 8] 
reverse: gcaatcatcagcccccgcagac C@B^IJ#-^ : 3 9] 
95^ 20 57°C 30#. 72<C lft & 40 Ellfe 0 5g b 
25 "ifW' SGLT1 

forward .'atcctgactgggtttgcttt [lS?IJ#-§- : 4 0] 
reverse :atgctgatgccaatcagcac C@H^(I## : 4 l] 
95<C 20 # % 55°C 30 # N 72°C 1 ft & 40 [DiR 9 iE b 

SGLT a ^fe J: XI SGLT1 ii 8 KKA y ^ «7 £ t) ftlfcH bfc 
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RNA £rl^S<h LT TaqMan reverse transcription reagents ^ffll/^T? l/#'J>>~? 

^sf-r—frib icDNA &&&L1to Z.<0 cDNA ZmMb VX&LTfcmir PCR 7*7 

— t RJ^^#"C PCR KJft&fTo fc„ 

•v?* SGLT ^ 
5 forward : ggcaatggaaccaggagtgtc CIH^lJ#^- : 4 2] 

reverse : tcacgcaaaatagccccagagaaag [SS^lJ^-^- : 4 3] 

95°C 20 5p>\ 60°C 30 # N 72^ 2. 5 ft % 40 Ulifife D U 

T SGLT1 (NM_019810) 
. forward :atggacagtagcaccttgagcc CSS3?!J#^" : 4 4] 
10 reverse : tcaggcaaaataggcatggcag CSS^J#"^" '• 4 5] 

95*C 20 $K 55°C 30 72^C 2.5ft & 40 .UK t> 3g U 

5jrh SGLT /fc^eu itJ« SGLT1 fit 22 M# £H4 Wistar fatty 7 V h/W»«fc 

*9 ttttl b^vi RNA Sr^St b"C TaqMan reverse transcription reagents £r#jV N T 

^V^A^^— j6»6> cDNA$r^^bfc 0 iO cDNA £§|§i£ LT^T^fBi- PCR 
15 :/?>T^~£RJ&&fl s ^PCR-KJS&«:*To;/fc. 

9 jx h SGLT ^ 

forward :caatggaacctggagcttcaag C@B^!l#-^- : 4 6] 

reverse" tcacgcaaaatagccccagagaaag CSB^IJ^"^" : 4 7] 

951C 20 60°C 30 # N 72°C 2.5 ft 40 t) 55 b 
20 9 y h SGLT1 (NM_013033) 

forward: atggacagtagcaccttgagcc [B3^U#-^- : 48) . 

reverse: tcaggcaaaataggcgtggcag [Bfl?!l#^§- : 4 9] 

95°C 20 50\ 55°C 30 72°C 2. 5 ft £r 40 E# 

H! 6 Ki^-tH**© £ & 9 % ^ybTftt, SGLT n ^ictb^T SGLT 1 

25 ©35^:6* J*V># % t/l'-ettt h hnWiZ. SGLTl, SGLT JJ^^E- n tf<D&m&m%£T\ 

s^J>>X#—X*& SGLTl ^_bf£ SGLT *^P^WI^ 6>H/t 0 

/hfliS&lr^^fciSWSlOi&^ioai^t, Peptides, 19 : 1249-1253 1998 
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J. Agric. Food Chem. 48 : 5618-5623 2000 CD^&Kl^o fc 0 

it U lcm S{C§J«5 5^ttfc o ^Mf0>t«:^S'7T— (125 mM N-Methyl-D-Glucamine 
5 (NMDG), 1. 2mM KH 2 P0 4> 2. 5mM CaCl 2 , 1. 2mM MgS0 4 , 4mM Glutamine, lOmM HEPES (pH 
7. 2) , 0. lmg/ml BSA) "C 3 EISfc$£8U 48-well ^Ix— 1 ffi-fo^Ufc, IH^ 
-y~7 7 ■ — j; TL^ NMDG S: NaCl NaCl + Phlorizin 30 \i M) {Clg£$l;Lfc 

^y77- 270/xl ^f^iPUfdo. lOmM a -Methyl Glucose, lOmM D-mannitol tr 
#well {C30//1 ( [ 14 C] a -Methyl Glucose (AMG) (T^iS^M ^r^^^T 
10 'W^f^lfc) 0. 12/xCi , [ 3 H] D-mannitol (Perkin Elmer LifeSciences) 0. 3 a 
Ci &-&t?) ^ttts 37^ 10#fHJ*g?4l& % .?frPBS /<y7r- 300ul T? 3 HJ?5n 

M Solvable (Perkin Elmer LifeSciences) 500 n 1 t> BO'CX 2 ^f^^kS 

bT^^Lfc 0 JSftc^V^U— ^ Ultima Gold-XR (Perkin Elmer LifeSciences) 
15 5ml Srtffcbnu £8§1^fcm»9&&*Lfc 14 C, 3 H <D# £ > Y ZMfe Lfc c 0 7 tea* 
-fife*© £ *5 9. s^J***— <D/bMX*te, 7n u 5^tc:lH4©^SGLTefe&s» 

8 

SGLTl t SGLT afc^en ^OSf#Itt©tf:f 

20 fc h SGLT^^-n^fcJSfc h SGLTl C0S7 ^Jfe£rfe§SI b-tJx-^LOSSfft 
^tt^^ftUfc 0 a-Methyl Glucose (7) & 9 Am. J. Physiol. 

270:G833-G843, 1996 & <fcU* J. Clin. Invest. 93:397-404, 1994 (Djffete'&o 
Xn^tc 0 &fflJ3£3: 96 %^f\s— Y\Z. 3X10 4 #fflJ9&/well x 100/xl 10% FBS WM DMEM 
Sfitfjfll, 37°CT*— ^±$«bfc 0 # well Sr 125 mM <D N-Methyl-D-Glucamine 

25 LfcEJE&«Hf?fc (1. 2 mM KH 2 P0 4 , 2. 5 mM CaCl 2 , 1. 2 mM MgS0 4 , 4 mM Glutamine, 

10 mM HEPES (pH7. 2), 0. 1 mg/ml BSA) t? 3 m$cW&. mmffiWzT*& hlC 1 f%ffl 
*&3tU ^BlSiC^^-rs^^— ^^^*bfCo jfcfc: 150mM© NaCl £8fc&DLfc 
-hEKJ&flMffBcte Glucose * fcfi Galactose £ 0, 1, 10 mM &WklM UfcfciB&W 
$S*U ^tt^Jvg- well {31 90 /zl iSJHllfc, $ 0.02m Ci O C 14 C] -a-Methyl 
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Glucose (T^->^A 7 7/^^7 tf"? 1 * th) arg^i-SteM? 1 mM a 

-Methyl Glucose well f£ lO^u 1 fott U 1 Wffl<D^m K> &3"-^&£rtro 
ti a 200 Ml O^PBS-C*3lH|^Ufc^, ^i/^^l/-^tr#well 100 M l-f 
ottL, ^JlS^^«9ii*tL/c 14 C (DM^V^V— >a V ^ # —XM^L, 
5 7t 0 -^Ori&JP^ SGLT1 Glucose t Galactose KM LMfntt^r^oeDK:^ b N SGLT 
*^D^|i Glucose fclilfn'|4te&>5 t Galactose 5Wnftte{£ <b A/ if 

10 t h SGLTtf^P^fclSfc h SGLT1 J* A C0S7 *MS&f£« L^fr^fr©*^*) 
i&^OS£^&lHjfl?ffi&?Tofc„- a -Methyl Glucose 4>m 9 Am. J. 

Physiol. 270:G833-G843, 1996 ^cfctF J. Clin. Invest. 93:397-404, 1994 <£> # 
feJC^o-C^Tofdc 96 ft^V— H£ 3X10 4 ^Sa/well, lOOjul 10% FBS 

^DDMEMtgifeT-OTU 37^^— L/c 0 ^ well £: 125 mM tf) 

15 N-Methyl-D-Glucamine &Wil3Q UfcKJft^W^ (1. 2 mM KH 2 P0 4 , 2. 5 mM CaCl 2 , 1. 2 
mM MgS0 4 , 4 mM Glutamine, 10 mM HEPES (pH7. 2), 0.1 mg/ml BSA) T* 3 @^ 

150 mM£> NaCl tr^O bfc_h|B^i^Mffir^(C a -Methyl Glucose 2r 0-20 mM £r 
miNVtihe>%^MV, ^tl^tbg- well Kl 90^1 mtills tzo £ 0. 02jzCi <D 

20 [ 14 C] -a -Methyl Glucose (T^^fA 7 7/^^7 ^T^ft) £r^W 

-T^^^^ 1 mM a -Methyl Glucose well 10 /z 1 fo» t, 1 B#K<^^ 

#l<9&^KJfc£?T ofc 0 200^1 (D^PBS -C3tH]^lJfc^ > Wifc^^l ^ £ 

^-well {C 100 ii 1 i*^Ss#n U $BJ&{C$t<9&*;ftfc "C^flr^Vf W V 3 V 
— -^MlJtU lim^&^CDKm £ Vmax &teU7t 0 ^O^JHr, SGLT1 ^ 

25 Km = 1.8 mM, Vmax = 3. 9 nmol/hour/10 6 cells Xfo^tc<DlZ%tV, SGLT^^P 
JffcKm = 7. 9 mM, Vmax = 8.0 nmol/hour/10 6 cells Xfoofc a Z.fatb<DZ hfr 
h SGLT1 &MMfa#k, i&$$imm<D h7^^^fe§©I^L, SGLT /ft •=& n 

10 
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cDNA <D9 n — ~ytf 

bf£Z> cDNA W\ 9 M^> «M4V j)7y^^ — /W» «fc 9 RNeasy ^yl> 
(QIAGEN^^-r^^T^^^o-Cftttib^cRNA^^^^x TaqMan reverse 
5 transcription reagents (Applied Biosysteras %t) £r#3 V^T 7 1/ & y 4 

^b-a-^UfCo ZL(D/^J±^& — /hJl§ cDNA Ir^Si U, SGLT *€d^(D^ - 
^-^fcte^^—A (5' -gcaatggagcctggagattcag-3' ) Cia?IJ#-*§- : 5 4 3 *5 
.kt^^^-r-v— B (5' -agcctgcctctggtcttg-3' ) tIB?iJ#^§- : 5 5] <£>ir y b £r 
ffiV^T, ^ fc SGLT1 <D? v—~Z/y<Dlt)b\zn-7' , 7'{-*r L -C 
10 (5' -atggacagtagcaccttgagccccgcggtca-3' ) CI&^'I## : 5 6] 33 J; Xf-~f^7 4 
— D (5* -gattcaagcaaaatatccgtggcaaaaga-3' ) C1H?(I## : 5 7] ^rfflV^T 
PCR %*Tofc 0 ^R^tCjott5S^Om^t*_hlBcDNA 10 ng %mWk ttfi 

Pfu Turbo DNA Polymerase (STRATAGENE f±) £ ImU 7 s ? — 0. 5m M, 
dNTPs £ 200mM, *5«t^lg^^#<D^y7T — Sr 5/zl2jP;t. 50/zlO^l;£b 
15 fc„ 94<C, lfr<D^ 96^C, 20fJ\ 58^, 30 fj\ 72^C, 2 # 30 £»tf>l7M 

.^vSr 40.011 9 35 U *^t-72 c C, 7 #©#ftKJfc£rffo fc c #ESJ£M5& 1% 
T# n — ^ ^«»*»-e^«l U DNA HFf Jt trijO "9 W U * * h 9 9 $s a 

MQIAGEN*fc)Sr/Bl^Ty^a>&fflitiLfco Ufc DNA ^ T0PO 7^ 

Z/mls*ryY (4 > tf h n >-#:) ©*Q.2ffCflev\ pCR Blunt 11-^ ^—^l^ 
20 ^n— ^ViTbfCo d^^fli^TOPlO KlitfAU, cDNA ^ n — ^^r#fc 0 

^ —SGLT *^n^ cDNA ^91 ^il57 5 / ^SB^iJ £IB?lJ#-*§- : 5 0 1'C, SH^i 
: 5 OT^^naT? ^KiB^JSra— Ki-5^JK©«[SaB2?!ISriB>?!l#-^ : 5 
1 |^f 0 /NA^^- SGLT*^-n^(OT5: /MIB?"J<^fc K^S^^y h<7)SGLT 
*^Q^(D75 /^ia^JlC^-ratBI^Hifi^rn^tb 86.4%, 88.4%, 88. 3%T'fco 
25 fCo^fc^A^— SGLT1 cDNA A^b^illStLSr $ygfeSB3?!lSriB^I#-§-: 5 2JC % 

t:53 tC^-To ^A** — SGLT1 <OT ^ /^IB?!J<59 t K 7vY<D SGLT 

1 ©7 5 ymmm^M-r^mm^tl^fl83.9%, -89.7%, 90.6%-t?&o?c„ 

^l^J 1 1 
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— SGLT fc f4 SGLT1 £^1" 9 j&^S<0iBI£ 

/n^^^— SGLT **c^*ft5 3i^*«:WT©#fe"ea9^"T?#5. ^A^^ — 
cDNA <fc 9 iJ'n— SGLT^^E-n^^fcf^SGLTl &mV>}1® 
JJ&^m^ ^ * — pcDNA3. lW^lf bnv^x V*±) iC-fr^* n — &Z-tK£ 

5 D^A^^— SGLT*^a^£.7U3:SGLTl &ttte*BJ!S-C35^ti: L&S^* £1# 
Sfci" So tft3&^<* * — # 1 g Sr FuGENE6 (Roche %fc) T* C0S7 ^fflflS (5 X 10 5 
IfflflS) Kli»AU-t*L-€iX©«a*M&*#So^^^^— SGLT ^omii SGLT1 
3*ACOS7jRHJS© a -Methyl Glucose 19 3&3*IUfefii\ Am. J. Physiol. 
270:G833-G843, 1996 *5 J; J. Clin. Invest. 93:397-404, 1994 {Ct£o 

10 T*t5o iM&96 ft^t/— H£3X10 4 JM/well. 100 n 1 10% FBS gSftD DMEM * 
ttfSt, 37^1?— ^i^^i"^o - >folfl&£: 125 mM <D N-Methyl-D-Glucamine & 
AD Ufc^jftM^Hfc (1. 2 mM KH 2 P0 4 , 2. 5 mM CaCl* 1. 2 mM MgS0 4 , 4 mM Glutamine, 
10 mM HEPES (pH7. 2), 0.1 mg/ml BSA) tSEIft^ R*MK«"C * 1 »*IHI 
i&^U, MJ&fcmfftZy^^ — ^.Sr^*-r^>o 150mM<£> NaCl Srt&ttl UfcRJifc 

15 ^W^t- phlorizin (Sigma %fc) & 0, 0.1, 1 mM Srfl&KI \stzh<D&Z:ft^ft%- well 
90 ju 1 g&bPi-So £ felt 0.02/tCi <D [ 14 C] -a -Methyl Glucose (T^f^rA 
7 7^V7 '^ftf-^tt) .^^•W-r5^-#^ 1 mM a -Methyl Glucose 
well iClO/tl i"o»lPU ll*WO»«t9i&^K^4rff 5. 200 1 PBS *t? 3 
®fllc$£LfcgU SKfrv'V^W— *£r# well |C 100 jtzl foi^Bt, *BJI&li:#0& 

20 *nrb I4 c ©i-Sri/v^u— > 3 is* tr^s*— x-fflfelrZo 
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1. Na*/?A'=*— * Yyl/Xtf— #~ (SGLT) ft* * ^(Dm^mMiT^i^m 

2. NaV^=»— * Yy-y^iS— (SGLT) *^E- n ^COjtfe^-CO^m^PlW-f" 

3. *ifeajk«fafc*i«i-e*)Si»*«i*fcr4 2iB<fc©?Bi. 

Mo 

5. NaV^a—* h7^#- * — (SGLT) ^(OjStt«rlE3i-t-«'fb^* 
io * «: * «r^# L r * « /hffll ^/w = — * & «9 &^<£it#J 0 

6. NaV^/W^— * h^^tf— * — (SGLT) tfc^ n ^<D5t^^0^im«r<£iti" 
§ <k-&4* * f« coi& fc-gffc" b T ft 5 /hflS-e co ?>v a - * % 9 >&2ME3S3Jo 

7 . ^V3-^© KiROSsiS!! -e 5 f*3£ 5 * fc. fit 6 1ESfeco£<J 0 

8. NaV^^ = — * b7^#- * — (SGLT) n.^^'ga^ij#-^- : 

9. NaV^/^ = — * h7^#-^- (SGLT) n ^*5ga^»J#^- : 3-C*£*L 
57 5 y^gB?iJ^(^— t> b< l-zm^&Jlzm— COTS / iEWSr^ttS^y/^ 

20 10'. NaV^/^a— * b7 V^^f— (SGLT) Jfc^en ^fl*ga?U## : 5"C?^£ 

1 1. NaV^/l^*-* b^V^atf— (SGLT) Jfc^E- P ^#E?U## : 5 0ti 

25 ^STfclX tt*©*?^^ K^^^^cot^^feS^^l >5^b7f2i&co#Jo 
12. NaV^a-^h?^^-^- (SGLT) *^n^ = -Kf52i?!J^^ 
u-*-^ K<BittE?!IK:ft*t«J<> b< «HEftWfc«*|«|j5i*fc*E^*fc«:*o— |bj 

^ «9 ii^-ffl-^Jo 
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13. 4£&mtoMt&Wm-Z3b&tt1kiil 2|B**>3W. 

15. NaV^a— * h7^^ * — (SGLT) P K^S # V 5? ? 
W^-^ K36SE2W#* : "2, IE?U#-*§- : 4, IB?!J#^ : 6 * tt|B#l#-^ : 5 IT* 
* $ H 5 i£^ia?'J R — 1> U < RlIBI— ©tta£E?>J Sr*^*i- 5 * y * ^ 1/ 

16. NaV^/W = — * * — (SGLT) **P^f§^^tU 

1 '8 . #m*P§, flE?i3S*^«i«fliJfiLm?-^ • f&J!E*J-C*>SKl3ft« 1 6 1 7 

1 9 . NaV^a — * b 7 V^tK— ^~ (SGLT) a ^ASffi^lJ*-^ : 1 N ga^U 

3, @B^i#^-: 5 3;fcteIE?iJ#-?§- : 5 0 "C^c $ T ^ / SfcK^J £ H— t 

2 0. NaV^/V3— * h7^^- * — (SGLT) **o^f§^t|iL 
2 1. NaV^/l^ — * h7V^^ (SGLT) ^Sr a— K^S jK y 5? ^ 
2 2. Na + /^V=»— * h7 V^jK— * — (SGLT) ^5rfflV^ i i ^tf i 

2 3. NaV^a — * * — (SGLT) ^j5SIB?IJ## : @H^iJ 

3, ia^iJ#-^: 5^fc«@B^!l#^- : 5 0 -C-*£*l5T S / mMWb m— & 

2 4. HaV^ = — * h7^*- * — (SGLT) 
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25. NaV^/W = — * h?^**!*— * — (SGLT) /fc^E- n ^£ a — aK y 5? ^ 

2 6. NaV^/V=» — ^ h (SGLT) a ^ a — K1~5 # U 5? 9 

U K^@a^J## : 2 % 1E^J#-^ : 4 „ gfl?iJ#-*§- : 6 £ fcte:ia?iJ#-S§- : 5 1 T? 

27. NaV^3-^h7^^-^~ (SGLT) ^«r = — y * 9 

2 8. NaV^ =— * b7^JK- * — (SGLT) a ^<E>*&te«:ffl.#-$-$ £ £ 

2 9. NaV^=»— * h^Xstf— * — (SGLT) j/Ojft-g^^lSaSrRB.* 
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SEQUENCE LISTING 

<110> Takeda Chemical Industries, Ltd. 

<120> Use of SGLT homolog 

<130> 3107W00P 

<150> JP 2002-314041 

<151> 2002-10-29 

<150> JP 2003-156306 

<151> 2003-6-2 

<160> 57 

<210> 1 

<211> 674 

<212> PRT 

<213> Human 

<400> 1 

Met Gly Pro Gly Ala Ser Gly Asp Gly Val Arg Thr Glu Thr Ala Pro 

5 10 15 

His lie Ala Leu Asp Ser Arg Val Gly Leu His Ala Tyr Asp He Ser 

20 25 30 

Val Val Val He Tyr Phe Val Phe Val He Ala Val Gly He Trp Ser 

35 40 45 

Ser He Arg Ala Ser Arg Gly Thr He Gly Gly Tyr Phe Leu Ala Gly 

50 55 60 

Arg Ser Met Ser Trp Trp Pro He Gly Ala Ser Leu Met Ser Ser Asn 
65 70 75 80 

Val Gly Ser Gly Leu Phe He Gly Leu Ala Gly Thr Gly Ala Ala Gly 

85 . 90 95 

Gly Leu Ala Val Gly Gly Phe Glu Trp Asn Ala Thr Trp Leu Leu Leu 
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100 105 110 

Ala Leu Gly Trp Val Phe Val. Pro Val Tyr He Ala Ala Gly Val Val 

115 120 125 

Thr Met Pro Gin Tyr Leu Lys Lys Arg Phe Gly Gly Gin Arg He Gin 

130 135 140 

Val Tyr Met Ser Val Leu Ser Leu He Leu Tyr He Phe Thr Lys He 
145 150 155 160 

Ser Thr Asp He Phe Ser Gly Ala Leu Phe He Gin Met Ala Leu Gly 

165 170 175 

Trp Asn Leu Tyr Leu Ser Thr Gly He Leu Leu Val Val Thr Ala Val 

180 185 190 

Tyr Thr He Ala Gly Gly Leu Met Ala Val He Tyr Thr Asp Ala Leu 

195 200 205 

Gin Thr Val He Met Val Gly Gly Ala Leu Val Leu Met Phe Leu Gly 

210 215 220 

Phe Gin Asp Val Gly Trp Tyr Pro Gly Leu Glu Gin Arg Tyr Arg Gin 
225 -230 • -235 240 

Ala He Pro Asn Val Thr Val Pro Asn Thr Thr Cys His Leu Pro Arg 

245 250 255. 

Pro Asp Ala Phe His Met Leu Arg Asp Pro Val Ser Gly Asp He Pro 

260 265 270 

Trp Pro Gly Leu He Phe Gly Leu Thr Val Leu Ala Thr Trp Cys Trp 

275 280 285 

Cys Thr Asp Gin Val He Val Gin Arg Ser Leu Ser Ala Lys Ser Leu 

290 ' 295 300 

Ser His Ala Lys Gly Gly Ser Val Leu Gly Gly Tyr Leu Lys He Leu 
305 310 315 320 

Pro Met Phe Phe He Val Met Pro Gly Met He Ser Arg Ala Leu Phe 
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325 330 335 

Pro Asp Glu Val Gly Cys Val Asp Pro Asp Val Cys Gin Arg He Cys 

340 345 350 

Gly Ala Arg Val Gly Cys Ser Asn He Ala Tyr Pro Lys Leu Val Met 

355 360 365 

Ala Leu Met Pro Val Gly Leu Arg Gly Leu Met He Ala Val He Met 

370 375 380 

Ala Ala Leu Met Ser Ser Leu Thr Ser He Phe Asn Ser Ser Ser Thr 
385 390 395 400 

Leu Phe Thr lie Asp Val Trp Gin Arg Phe Arg Arg Lys Ser Thr Glu 

405 410 415 

Gin Glu Leu Met Val Val Gly Arg Val Phe Val Val Phe Leu Val Val 

420 425 430 

He Ser He Leu Trp He Pro He He Gin Ser Ser Asn Ser Gly Gin 

435 440 445 

Leu Phe Asp Tyr He Gin Ala Val Thr Ser Tyr Leu Ala Pro Pro He 

450 455 460 

Thr Ala Leu Phe Leu Leu Ala He. Phe Cys Lys Arg Val Thr Glu Pro 

i 

465 470 475 480 

Gly Ala Phe Trp Gly Leu Val Phe Gly. Leu Gly Val Gly Leu Leu Arg 

485 490 495 

Met He Leu Glu Phe Ser Tyr Pro Ala Pro Ala Cys Gly Glu Val Asp 

500 505 510 

Arg Arg Pro Ala Val Leu Lys Asp Phe His Tyr Leu Tyr Phe Ala He 

515 520 525 

Leu Leu Cys Gly Leu Thr Ala He Val He Val He Val Ser Leu Cys 

530 535 540 

Thr Thr Pro He Pro Glu Glu Gin Leu Thr Arg Leu Thr Trp Trp Thr 
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545 550 555 .. 560 

Arg Asn Cys Pro Leu Ser Glu Leu Glu Lys Glu Ala His Glu Ser Thr 

565 570 575 

Pro Glu He Ser Glu Arg Pro Ala Gly Glu Cys Pro Ala Gly Gly Gly 

580 585 590 

Ala Ala Glu Asn Ser Ser Leu Gly Gin Glu Gin Pro Glu Ala Pro Ser 

595 600 605 

Arg Ser Trp Gly Lys Leu Leu Trp Ser Trp Phe Cys Gly Leu Ser Gly 

610 615 620 

Thr Pro Glu Gin Ala Leu Ser Pro Ala Glu Lys Ala Ala Leu Glu Gin 
625 630 635 640 

Lys Leu Thr Ser He Glu Glu Glu Pro Leu Trp Arg His Val Cys Asn 

645 650 655 

He Asn Ala Val Leu Leu Leu Ala He Asn He Phe Leu Trp Gly Tyr 
660 665 670 

Phe Ala 
674 
<210> 2 
<211> 2022 
<212> DNA 
<213> Human 
<400> 2 

atggggcctg gagcttcagg ggacggggtc aggactgaga cagctccaca catagcactg 60 
gactccagag ttggtctgca cgcctacgac atcagcgtgg tggtcatcta ctttgtcttc 120 
gtcattgctg tggggatctg gtcgtccatc cgtgcaagtc gagggaccat tggcggctat 180 
ttcctggccg ggaggtccat gagctggtgg ccaattggag catctctgat gtccagcaat 240 
gtgggcagtg gcttgttcat cggcctggct gggacagggg ctgccggagg ccttgccgta 300 
ggtggcttcg agtggaacgc aacctggctg ctcctggccc ttggctgggt cttcgtccct 360 
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gtgtacatcg cagcaggtgt ggtcacaatg ccgcagtatc tgaagaagcg atttgggggc 420 

cagaggatcc aggtgtacat gtctgtcctg tctctcatcc tctacatctt caccaagatc 480 

tcgactgaca tcttctctgg agccctcttc atccagatgg cattgggctg gaacctgtac 540 

ctctccacag ggatcctgct ggtggtgact gccgtctaca ccattgcagg tggcctcatg 600 

gccgtgatct acacagatgc tctgcagacg gtgatcatgg tagggggagc cctggtcctc 660 

atgtttctgg gctttcagga cgtgggctgg tacccaggcc tggagcagcg gtacaggcag 720 

gccatcccta atgtcacagt ccccaacacc acctgtcacc tcccacggcc cgatgctttc 780 

cacatgcttc gggaccctgt gagcggggac atcccttggc caggtctcat tttcgggctc 840 

acagtgctgg ccacctggtg ttggtgcaca gaccaggtca ttgtgcagcg gtctctctcg 900 

gccaagagtc tgtctcatgc caagggaggc tccgtgctgg ggggctacct gaagatcctc 960 

cccatgttct tcatcgtcat gcctggcatg atcagccggg ccctgttccc agacgaggtg 1020 

ggctgcgtgg accctgatgt ctgccaaaga atctgtgggg cccgagtggg atgttccaac 1080 

attgcctacc ctaagttggt catggccctc atgcctgttg gtctgcgggg get gat gat t 1140 

geegtgatea tggccgctct catgagctca ctcacctcca tcttcaacag cagcagcacc 1200 

ctgttcacca ttgatgtgtg gcagcgcttc cgcaggaagt caacagagca ggagctgatg 1260 

gtggtgggca gagtgtttgt ggtgttcctg gttgtcatca gcatcctctg gatccccatc 1320 

atccaaagct ccaacagtgg gcagctcttc gactacatcc aggctgtcac cagttacctg 1380 

gccccaccca tcaccgctct cttcctgctg gccatcttct gcaagagggt cacagagccc 1440 

ggagctttct ggggcctcgt gtttggcctg ggagtggggc ttctgegtat gatcctggag 1500 

ttctcatacc cagcgccagc ctgtggggag gtggaccgga ggccagcagt gctgaaggac 1560 

ttccactacc tgtactttgc aatcctcctc tgegggctea ctgccatcgt cattgtcatt 1620 

gtcagcctct gtacaactcc catccctgag gaacagctca cacgcctcac atggtggact 1680 

cggaactgcc ccctctctga gctggagaag gaggcccacg agagcacacc ggagatatcc 1740 

gagaggecag ccggggagtg ccctgcagga ggtggagcgg cagagaactc gagectggge 1800 

caggagcagc ctgaagcccc aagcaggtcc tggggaaagt tgctctggag ctggttctgt 1860 

gggctctctg gaacaccgga gcaggccctg agcccagcag agaaggctgc gctagaacag 1920 

aagctgacaa gcattgagga ggagccactc tggagacatg tetgeaacat caatgctgtc 1980 

ettttgetgg ccatcaacat cttcctctgg ggctattttg eg 2022 
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<210> 3 
<211> 678 
. <212> PRT 
<213> Mouse 
<400> 3 

Met Glu Pro Gly Val Ser Arg Asn Gly Val Arg Thr Glu- Thr Thr Thr 

5 10 15 

Asn Pro Ser Leu Gly Leu His Thr Tyr Asp He Val Val Val Val He 

20 25 30 

Tyr Phe Val Phe Val Leu Ala Val Gly He Trp Ser Ser He Arg Ala 

35 40 45 

Ser Arg Gly Thr Val Gly Gly Tyr Phe Leu Ala Gly Arg Ser Met Thr 

50 55 60 

Trp Trp Pro He Gly Ala Ser Leu Met Ser Ser Asn Val Gly Ser Gly 
65 70 75 80 

Leu Phe He Gly Leu Ala Gly Thr Gly Ala Ala Gly Gly Leu Ala Val 

85 90 .95 

Gly Gly Phe Glu Trp Asn Ala Thr Phe Leu Leu Leu Ala Leu Gly Trp 

100 105 110 

He Phe Val Pro Val Tyr He Ala Ala Gly Val Val Thr Met Pro Gin 

115 120 125 

Tyr Leu Lys Lys Arg Phe Gly Gly Gin Arg He Gin Val Tyr Met Ser 

130 135 140 

Val Leu Ser Leu He Leu Tyr He Phe Thr Lys He Ser Thr Asp He 
145 150 155 160 

Phe Ser Gly Ala Leu Phe He Gin Met Ala Leu Gly Trp Asn Leu Tyr 

165 170 175 

Leu Ser Thr Val He Leu Leu Val Val Thr Ala Val Tyr Thr He Ala 
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180 185 190 

Gly Gly Leu Thr Ala Val He Tyr Thr Asp Ala Leu Gin Thr Val He 

195 200 205 

Met Val Gly Gly Ala Leu Val Leu Met Phe Leu Gly Phe Gin Glu Val 

210 . 215 220 

Gly Trp Tyr Pro Gly Leu Gin Gin Leu Tyr Arg Gin Ala He Pro Asn 



225 



230 



235 



240 



Thr Thr Val Pro Asn Thr Thr Cys His Leu Pro Arg Pro Asp Ala Phe 

245 250 255 

His Met Leu Arg Asp Pro Val Asn Gly Asp He Pro Trp Pro Gly Leu 

260 265 270 

He Phe Gly Leu Thr Val Leu Ala Thr Trp Cys Trp Cys Thr Asp Gin 

275 280 285 

Val He Val Gin Arg Ser Leu Ala Ala Lys Asn Leu Ser His Ala Lys 

290 295 300 

Gly Gly Ser Val Leu Gly Gly Tyr Leu Lys He Leu Pro Met Phe Phe 
305 310 315 320 

He Val Met Pro Gly Met He Ser Arg Ala Leu Tyr Pro Asp Glu Val 

325 330 335 

Ala Cys Val Asp Pro Asp He Cys Gin Arg Val Cys Gly Ala Arg Val 

340 345 350 

Gly Cys Ser Asn He Ala Tyr Pro Lys Leu Val Met Ala Leu Met Pro 

355 360 365 . 

Val Gly Leu Arg Gly Leu Met He Ala Val He Met Ala Ala Leu Met 

370 375 380 

Ser Ser Leu Thr Ser lie Phe Asn Ser Ser Ser Thr Leu Phe Ala He 
385 390 395 400 

Asp Val Trp Gin Arg Phe Arg. Arg Gin Ala Ser Glu Gin Glu Leu Met 
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405 410 415 

Val Val Gly Arg Leu Phe Val Val Phe Leu Val Val He Ser He Leu 

420 425 430 

Trp He Pro He He Gin Ser Ser Asn Ser Gly Gin Leu Phe Asp Tyr 

435 440 445 

He Gin- Ser He Thr Ser Tyr Leu Ala Pro Pro He Thr Ala Leu Phe 

450 455 460 

Leu Leu Ala He Phe Cys Lys Arg Val Asn Glu Pro Gly Ala Phe Trp 
465 470 475 480 

Gly Leu Met Phe Gly Leu Val Val Gly He Leu Arg Met He Leu Glu 

485 490 495 

Phe Ser Tyr Ser Ala Pro Ala Cys Gly Glu Met Asp Arg Arg Pro Ala 

500 505 510 

Val Leu Lys Asp Phe His Tyr Leu Tyr Phe Ala Leu Leu Leu Cys Gly 

515 520 525 

Leu Thr Ala He He He Val Val He Ser Phe Phe Thr Glu Pro He 

530 535 540 

Pro Asp Asp Lys Leu Ala Arg Leu Thr Trp Trp Thr Arg Asn Cys Ala 
545 550 555 560 

Val Ser Asp Leu Gin Lys Lys Thr Ser Val Ser Val Asn Asn Thr Glu 

565 570 575 

Asp Asp Asn Ser Pro Gly Leu Ala Gly Arg Pro Val Val Glu Gly Pro 

580 585 590 

Ala Gly Asp Glu Glu Glu Ala Asn Thr Thr Gin Gly Pro Glu Gin Pro 

595 600 605 

Gly Ala Leu His' Arg Ser Trp Gly Lys Trp Leu Trp Asn Trp Phe Cys 

610 . 615 620 

Gly Leu Ser Gly Ala Pro Gin Gin Ala Leu Ser Pro Ala Glu Lys Ala 



WO 2004/039405 




IT/JP2003/013782 



9/37 



625 630 635 640 

Val Leu Glu Gin Lys Leu Thr Ser He Glu Glu Glu Pro Leu Trp Arg 

645 650 655 

Arg Val Cys Asn He Asn Ala He He Leu Leu Ala He Asn He Phe 

660 = 665 670 

Leu Trp Gly Tyr Phe Ala 
675 * 678 

<210> 4 
<211> 2034 
<212> DNA 
<213> Mouse 
<400> 4 



atggaaccag 


gagtgtcaag 


gaatggagtc 


agaactgaga 


caacaacgaa 


cccaagcctg 


60 


gggctacata 


cctatgacat 


cgtggtggtg 


gtcatctatt 


ttgtctttgt 


tcttgctgtg 


120 


ggaatttggt 


catccatccg 


tgcaagtcga 


gggaccgttg 


gtggctattt 


cctggctggg 


180 


agatccatga 


cctggtggcc 


aattggagca 


tctctaatgt 


ccagcaatgt 


gggcagtggc 


240 


ttatttatcg 


gcctggctgg 


aacaggggct 


gctggaggac 


ttgctgttgg 


tggctttgag 


300 


tggaacgcaa 


ccttcctgct 


tctagccctg 


ggctggatct 


ttgtccctgt 


gtacatagca 


360 


gctggtgtgg 


tcaccatgcc 


acagtacctg 


aagaaacgat 


ttgggggaca 


gaggatccag . 


420 


gtgtacatgt 


cagttctttc 


tctcatcctc 


tacatcttca 


ccaagatatc 


gactgatatc 


480 


ttctctggag 


ccctcttcat 


ccagatggcc 


ttgggctgga 


atctctatct 


ctccacagtc 


540 


atcttgctgg 


tggtgacagc 


tgtctacacc 


attgcagggg 


gcctcacagc 


tgtgatctac 


600 


acagatgctc 


tacagactgt 


gatcatggtt 


gggggagctc 


tggtcctcat 


gtttctgggc 


660 


tttcaggagg 


ttggctggta 


cccaggcctg 


cagcagctct 


atagacaggc 


catccccaat 


720 


accacagttc 


ccaataccac 


ctgtcacctc 


ccacggcctg 


atgccttcca 


catgcttcga 


780 


gatcctgtga 


atggagacat 


cccctggcca 


ggtctcattt 


ttggcctcac 


agtcttggcc 


840 


acctggtgtt 


ggtgcacaga 


ccaggtgatt 


gtgcagaggt 


ctctcgcagc 


caagaatctt 


900 


tcacatgcca 


agggaggctc 


cgtgctaggg 


ggctacctaa 


agatcctccc 


aatgttcttc 


960 
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attgtcatgc 


ctggcatgat 


cagcagggcc 


ctgtacccag 


atgaagttgc 


ctgtgtggac 


1020 


cctgacatct 


gtcaaagagt 


gtgtggggcc 


agagttggat 


gctccaatat 


tgcctacccc 


1080 


aagctggtta 


tggctctcat 


gcctgtgggg 


ctgcgaggcc 


tgatgattgc 


tgtgatcatg 


1140 


gctgccctca 


tgagctcact 


cacctctatc 


ttcaacagca 


gtagcaccct 


gtttgccata 


1200 


gatgtgtggc 


agcgcttccg 


caggcaggca 


tcggagcaag 


agctgatggt 


ggtaggcagg 


1260 


ttgttcgtag 


tcttcctggt 


agtcatcagc 


atcctctgga 


tccccatcat 


ccagagctcc 


1320 


aatagtgggc 


agctctttga 


ctacatccaa 


tctatcacca 


gctacttagc 


cccacccatc 


1380 


acagccctct 


tcctgctggc 


tatcttctgc 


aagagggtca 


acgagcctgg 


tgccttctgg 


1440 


ggcctcatgt 


ttggcctggt 


cgtcggaata 


ctgcgtatga 


ttctggagtt 


ctcatactcg 


1500 


gccccagcct 


gtggggagat 


ggacaggcgg 


ccagctgttc 


tgaaggactt 


ccactacctg 


1560 


tactttgccc 


ttctcctctg 


tggactgacc 


gcgatcatca 


ttgtcgtaat 


cagcttcttc 


1620 


acggagccca 


tccccgatga 


caagcttgct 


cgcctgacct 


ggtggacaag 


gaactgtgcc 


1680 


gtatctgacc 


tgcagaagaa 


aacctctgtg 


,agtgtgaaca 


acacagagga 


tgacaactct 


1740 


ccaggac ugg 


cagggaggcc 


agxggxagag 


c^t f\ r\ f> t rr n r% rt 

ggcccxgcag 


gagaxgagga 


agaagcaaac 


loUU 


accactcagg 


ggcctgaaca 


accaggagcc 


ctacacaggt 


cctggggaaa 


atggctgtgg 


I860 


aactggttct 


gcggactctc 


aggagcccca 


cagcaagccc 


tgagcccagc 


tgagaaggct 


1920 


gtgttggagc 


agaagctgac 


cagcatcgag 


gaggagccgc 


tctggagacg 


tgtctgcaac 


1980 


atcaacgcca 


tcatcctgct 


agccatcjaac 


atctttctct 


ggggctattt 


tgcg 


2034 



<210> 5 
<211> 681 
<212> PRT 
<213> Rat 
<400> 5 

Met Glu Pro Gly Ala Ser Arg Asp Gly Leu Arg Ala Glu Thr Thr His 

5 10 15 

Gin Ala Leu Gly Ser Gly Val Ser Leu His Thr Tyr Asp He Val Val 

20 25 30 

Val Val He Tyr Phe Val Phe Val Leu Ala Val Gly He Trp Ser Ser 
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35 40 45 

He Arg Ala Ser Arg Gly Thr He Gly Gly Tyr Phe Leu Ala Gly Arg 

50 55 60 

Ser Met Thr Trp Trp Pro He Gly Ala Ser Leu Met Ser Ser Asn Val 
65 70 75 80 

Gly Ser Gly Leu Phe He Gly Leu Ala Gly Thr Gly Ala Ala Gly Gly 

85 90 1 95 

Leu Ala Val Gly Gly Phe Glu Trp Asn Ala Thr Phe Leu Leu Leu Ala 

100 105 110 

Leu Gly Trp He Phe Val Pro Val Tyr He Ala Ala Gly Val Val Thr 

115 120 125 

Met Pro Gin Tyr Leu Lys Lys Arg Phe Gly Gly Gin Arg He Gin Val 

130 135 140 

Tyr Met Ser Val Leu Ser Leu He Leu Tyr He Phe Thr Lys He Ser 
145 150 155 160 

Thr Asp He Phe Ser Gly Ala Leu Phe He Gin Met Ala Leu Gly Trp 

165 170 175 

Asn Leu Tyr Leu Ser Thr Val He Leu Leu Val Val Thr Ala Val Tyr 

180 185 190 

Thr He Ala Gly Gly Leu Thr Ala Val He Tyr Thr Asp Ala Leu Gin 

195 200 205 

Thr Val He Met Val Gly Gly Ala Leu Val Leu Met Phe Leu Gly Phe 

210 215 220 

Arg Glu Val Gly Trp Tyr Pro Gly Leu Gin Gin Leu Tyr Arg Gin Ser 
225 230 235 240 

He Pro Asn Val Thr Val Pro Asn Thr Thr Cys His Leu Pro Arg Ser 

245 250 255 

Asp Ala Phe His Met Leu Arg Asp Pro Val Asn Gly Asp He Pro Trp 
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260 265 270 

Pro Gly Leu He Phe Gly Leu Thr Val Leu Ala Thr Trp Cys Trp Cys 

275 280 285 

Thr Asp Gin Val He Val Gin Arg Ser Leu Ser Ala Lys Ser Leu Ser 

290 295 300 

His Ala Lys Gly Gly Ser Val Leu Gly Gly Tyr Leu Lys He Leu Pro 
305 310 315 320 

Met Phe Phe He Val Met Pro Gly Met He Ser Arg Ala Leu Tyr Pro 

325 330 335 

Asp Glu Val Ala Cys Val Asp Pro Asp He Cys Gin Arg Val Cys Gly 

340 345 350 

Ala Arg Val Gly Cys Ser Asn He Ala Tyr Pro Lys Leu Val Met Ala 

355 360 365 

Leu Met Pro Val Gly Leu Arg Gly Leu Met He Ala Val He Met Ala 

370 375 380 

Ala Leu Met Ser Ser Leu Thr Ser He Phe Asn Ser Ser Ser Thr Leu 
. 385 390 395 400 

Phe Ala He Asp Val Trp Gin Arg Val Arg Arg Gin Ala Ser Glu Gin 

405. 410 415 

Glu Leu Met Val Val Gly Arg Leu Phe Val Val Phe Leu Val Leu He 

420 425 430 

Ser He Leu Trp He Pro He He Gin Ser Ser Asn Ser Gly Gin Leu 

435 440 445 . 

Phe Asp Tyr He Gin Ser lie Thr Ser Tyr Leu Ala Pro Pro He Thr 

450 455 460 

Ala Leu Phe Leu Leu Ala He Phe Cys Lys Arg Val Thr Glu Pro Gly 
465 470 475 480 

Ala Phe Trp Gly Leu Met Phe Gly Leu Val Val Gly He Leu Arg Met 
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485 490 495 

He Leu Glu Phe Ser Tyr Ser Ala Pro Ala Cys Gly Glu Lys Asp Arg 

500 505 510 

Arg Pro Ala Val Leu Lys Asp Phe His Tyr Leu Tyr Phe Ala Leu Leu 

515 520 525 

Leu Cys Gly Leu Thr Ala He He He Val He He Ser Phe Phe Thr 

530 535 540 

Glu Pro He Pro Asp Glu Lys Leu Ala Arg Leu Thr Trp Trp Thr Arg 
545 550 555 560 

Ser Cys Pro He Ser Glu Leu Gin Lys Lys Val Ser Val Ser Val Asn 

» 

565 570 575 

Asn Thr Glu Ser Asp Asn Ser Pro Ala Leu Ala Gly Arg Pro Val Met 

580 585 590 

Glu Gly Thr Ala Gly Asp Glu Glu Glu Ala Asn Thr Thr Ser Glu Pro 

595 600 605 

Glu Gin Pro Glu Val Leu His Arg Ser Trp Gly Lys Trp Leu. Trp Asn 

610 615 620 

Trp Phe Cys Gly Leu Ser Gly Thr Pro Gin Gin Ala Leu Ser Pro Ala 
625 630 635 640 

Glu Lys Ala Glu Leu Glu Gin Lys Leu Thr Ser He Glu Glu Glu Pro 

645 650 655 

Leu Trp Arg Cys Val Cys Asn He Asn Ala He He Leu Leu Ala He 

660 665 670 

Asn He Phe Leu Trp Gly Tyr Phe Ala 
675 680 681 

<210> 6 
<211> 2043 
<212> DNA 
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<213> Rat 
<400> 6 

atggaacctg gagcttcaag ggatggactc agagctgaga caacacacca agccctgggc 60 

tctggagtca gcctgcacac ctatgacatc gtggtggtgg tcatctactt tgtctttgtc 120 

cttgctgtgg gaatttggtc gtccatccgc gcaagccgag ggaccattgg tggctatttc 180 

ctggctggaa gatccatgac ctggtggcca attggagcat ctctaatgtc cagcaatgtg 240 

ggcagtggct tattcatcgg cctggctgga acaggggctg ctggaggcct tgctgtgggt 300 

ggcttcgagt ggaatgcaac. ttttctgctt ctggccctgg gctggatctt tgtccctgtg 360 

tacatcgcag ctggtgtggt caccatgcca cagtacctga agaaacgatt tggggggcag 420 

aggatccagg tgtacatgtc agtcctgtct ctcatactct acatcttcac caagatatcg 480 

actgatatct tctctggagc cctcttcatc cagatggcct tgggctggaa tctctatctc 540 

tccacagtca tcctgctggt ggtgacagct gtctacacca ttgcaggggg cctcacagct 600 

gtgatctaca cagatgctct acagaccgtg atcatggttg ggggagccct ggtcctcatg 660 

tttctgggct ttcgggaggt cggctggtac ccaggcttgc agcagctcta tagacagtcc 720. 

atccccaatg tcacagttcc caacactacc tgtcacctcc cacggtctga tgccttccac 780 

atgcttcgag atcctgtgaa cggggacatc ccctggccag gtcttatttt tggcctcaca 840 

gtcttggcca cctggtgttg gtgcacggac caggtgattg tgcagaggtc tctctcggcc 900 

aagagtcttt cacatgccaa gggaggatca gtgttagggg gctacctaaa gatcctccca 960 

atgttcttca ttgtcatgcc cggcatgatc agcagggccc tgtacccaga tgaagtcgcc 1020 

tgtgtggacc ctgacatctg tcagagagtg tgtggggcca gagttggatg ctccaatatt 1080 

gcctacccca aacttgttat ggctctcatg cctgtgggtc tgcgaggcct gatgattgcc 1140 

gtgatcatgg ctgccctcat gagctcactc acctccatct tcaacagcag tagcaccctg 1200 

tttgccatag atgtgtggca gcgagtccgc aggcaggcat cggagcaaga gctgatggtg 1260 

gtaggcaggt tgtttgtagt cttcctggta ctcatcagca tcctctggat ccccatcatc 1320 

cagagctcca atagtgggca gctctttgac tacatccaat ccatcaccag ctacctagcc 1380 

ccgcccatca cagccctctt cctgctggcc atcttctgca agagggtcac tgagcctggt 1440 

gccttctggg gcctcatgtt tggcctggta gtgggaatac tgcgtatgat tctggagttc 1500 

tcatactcag ccccagcctg tggggagaag gacaggcggc cagctgttct taaggacttc 1560 
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cactacctgt actttgccct cctcctctgt ggacttaccg ccatcatcat tgtcataatc 1620 
agcttcttca cggagcccat ccccgacgaa aagcttgctc gcctgacctg gtggacaagg 1680 
agctgtccca tatctgaact acagaagaaa gtctctgtga gtgtgaacaa cacagagagt 1740 
gacaactctc cagcactggc agggaggcca gtgatggagg gcactgcagg agatgaggaa 1800 
gaagcaaaca ccacctcaga gcctgaacaa ccagaagtcc tacacaggtc ctgggggaaa 1860 
tggctgtgga actggttctg cggactctct ggaacaccac agcaagcact gagcccagct 1920 
gagaaggctg agctggagca gaagctgacc agcatcgagg aagagccact ctggagatgt 1980 
gtctgcaaca tcaatgccat catcctgctg gccatcaaca tctttctctg gggct'atttt 2040 
gcg 2043 
<210> 7 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 7 

cccgatgctt tccacatgct tc 22 
<210> 8 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 8 

acaatgacct ggtctgtgca cc 22 
<210> 9 
<211> 28 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Probe 
<400> 9 

acatcccttg gccaggtctc attttcgg 28 
<210> 10 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer . . 

<400> 10 

gggggccaga ggatccaggt gta 23 
<210> 11 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 11 

gcaatcatca gcccccgcag ac 22 
<210> 12 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 12 
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agcaccctct tcaccatgga 
<210> 13 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 13 

aaacaacctt ccggcaatca t 
<210> 14 
<211> 25 • 
. <212> DNA 
<213> Artificial Sequence 
<220> 

<223> Probe 
<400> 14 

ccaaggtccg caagagagca tctga 
<210> 15 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 15 

tgtgtcgtcc cttcagaatg tg 
<210> 16 
<211> 27 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 16 

agaactagtt caggcaaaat atgcatg 27 

<210> 17 

<211> 15 

<212> PRT 

<213> Human 

<400> 17 

. His Asn Leu Arg Asp Pro Val Ser Gly Asp He Pro Trp Gly Cys 

5 - 10 15 

<210> 18 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 18 

tgcacagacc aggtgattgt g 21 
<210> 19 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 19 , 

gcacggagcc tcccttg 17. 
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<210> 20 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe 
<400> 20 

ctcgcagcca acaatctttc acatg 25 
<210> 21 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 21 

atctctaatg tccagcaatg tg 22 
<210> 22 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 22 

accagcttgg ggtaggcaat 20 
<210> 23 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Primer 
<400> 23 

ctcacagtct tggccacctg 
<210> 24 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 24 

agaaccggct ctctctggag 
<210> 25 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe 
<400> 25 

tgcacggacc aggtgattgt gc 
<210> 26 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 26 

tctggagtca gcctgcacac ct 
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<210> 27 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 27 

cagccttctc agctgggctc ag 
<210> 28 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 28 

gggggccaga ggatccaggt gta 
<210> 29 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 29 

aaaatagccc cagaggaaga tgttga 
<210> 30 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Primer 
<400> 30 

atcctgactg ggtttgcttt 
<210> 31 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 31 

atgctgatgc caatcagcac 
<210> 32 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 32 

agagctacga gctgcctgac 
<210> 33 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 33 

acatctgctg gaaggtggac 
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20 
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<210> 34 

<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 34 

tgccacagta cttgaagaaa cgat 
<210> 35 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 35 

tgaagaacat tgggaggatt 
<210> 36 
<211> 23 
<212> DNA 

'<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 36 

caatgaagta ggagggtatg agg 
<210> 37 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Primer 
<400> 37 

tggcgctgtt gaagatggag gtc 
<210> 38 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 38 

atctctaatg tccagcaatg tg 
<210> 39 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 39 

gcaatcatca gcccccgcag ac 
<210> 40 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 40 

atcctgactg ggtttgcttt 



24/37 
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<210> 41 
<211> 20 

i 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 41 

atgctgatgc caatcagcac 
<210> 42 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400>. 42 

ggcaatggaa ccaggagtgt c 
<210> 43 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 43 

tcacgcaaaa tagccccaga gaaag 
<210> 44 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Primer 
<400> 44 

atggacagta gcaccttgag cc 
<210> 45 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 45 

tcaggcaaaa taggcatggc ag 
<210> 46 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 46 

caatggaacc tggagcttca ag 
<210> 47 
<211> 25 
*<212> DNA 
<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 47 

tcacgcaaaa tagccccaga gaaag 
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<210> 48 
<211>. 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 48 

atggacagta gcaccttgag cc 22 
<210> 49 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 49 

tcaggcaaaa taggcgtggc ag 22 

<210> 50 

<211> 681 

<212> PRT 

<213> Hamster 

<400> 50 

Met Glu Pro Gly Asp Ser Gly Asp Ala Val Ser Ala Glu Ala Ala Pro 

5 10 15 

His Leu Ala Leu Asp Ser Gly Val Ser Leu His Ala Tyr Asp lie Leu 

20 25 30 

Val Val Val He Tyr Phe Val Phe Val Leu Ala Val Gly He Trp Ser 

35 40 45 

Ser Val Arg Ala Ser Arg Gly Thr He Gly Gly Tyr Phe Leu Ala Gly 
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50 55 60 

Arg Ser Met Thr Trp Trp Pro He Gly Ala Ser Leu Met Ser Ser Asn 
65 70 75 80 

Val Gly Ser Gly Leu Phe He Gly Leu Ala Gly Thr Gly Ala Ala Gly 

85 90 95 

Gly Leu Ala Val Gly Gly Phe Glu Trp Asn Ala Thr Trp Leu Leu Leu 

100 105 110 

Ala . Leu Gly Trp lie Phe Val Pro Val Tyr He Ala Ala Gly Val Val 

115 120 125 

Thr Met Pro Gin Tyr Leu Lys Lys Arg Phe Gly Gly Gin Arg He Gin 

130 135 140 

Val Tyr Met Ser Val Leu Ser Leu He Leu Tyr He Phe Thr Lys He 
145 150 155 160 

Ser Thr Asp He Phe Ser Gly Ala He Phe He Gin Met Ala Leu Gly 

165 170 175 

Trp Asn Leu Tyr Leu Ser Thr Val He Leu Leu Val Val Thr Ala Val 

180 185 190 

Tyr Thr He Ala Gly Gly Leu Thr Ala Val He Tyr Thr Asp Ala Leu 

195 200 205 

Gin Thr Val He Met Val Gly Gly Ala Leu. Val Leu Met Phe Leu Gly 

210 215 220 

Phe Gin Glu Val Gly Trp Tyr Pro Gly. Leu Gin Gin Leu Tyr Lys Gin 
225 230 235 240 

Ala He Pro Asn Val Thr Val Pro Asn Thr Thr Cys His Leu Pro Arg 

245 250 255 

Pro Asp Ala Phe His Met Leu Arg Asp Pro Val Asn Gly Asp He Pro 

260 265 270 

Trp Pro Gly Leu He Phe Gly Leu Thr Val Leu Ala Thr Trp Cys Trp 
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275 280 285 

Cys Thr Asp Gin Val He Val Gin Arg Ser Leu Ser Ala Lys Ser Leu 

290 295 300 

Ser His. Ala Lys Gly Gly Ser Val Leu Gly Gly Tyr Leu Lys He Leu 
305 310 315 320 

Pro Met Phe Phe He Val Met Pro Gly Met He Ser Arg Ala Leu Tyr 

325 330 335 

Pro Asp Glu Val Ala Cys Val Asn Pro Asp He Cys Gin Arg Val Cys 

340 345 350 

Gly Ala Arg Val Gly Cys Ser Asn He Ala Tyr Pro Lys Leu He Met 

355 360 365 

Ala Leu Met Pro Val Gly Leu Arg Gly Leu Met lie Ala Val He Met 

370 .375 380 

Ala Ala Leu Met Ser Ser Leu Thr Ser He Phe Asn Ser Ser Ser Thr 
385 390 395 400 

Leu Phe Val He Asp Val Trp Gin Arg Phe Arg Lys Gin Ala Thr Glu 

405 410 415 

Gin Glu Leu Met Val Val Gly Arg Leu Phe He Val Phe Leu Val Val 

420 425 430 

He Ser He Leu Trp He Pro He He Gin Ser Ser Asn Ser Gly Gin 

. 435 440 445 . 

Leu Phe Asp Tyr He Gin Ser He Thr Ser Tyr Leu Ala Pro Pro He 

450 455 460 

Thr Ala Leu Phe Leu Leu Ala He Phe Ser Lys Arg Val Thr Glu Pro 
465 470 475- 480 

Gly Ala Phe Trp Gly Leu Thr Leu Gly Leu Ala Val Gly He Val Arg 

485 490 495 

Met He Leu Glu Phe Ser Tyr Pro Ala Pro Ala Cys Gly Glu Met Asp 
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500 505 510 

Arg Arg Pro Ala Val Leu Arg Asp Val His Tyr Leu Tyr Phe.Ala Leu 

515 520 525 

Leu Leu Cys Gly Leu Ser Ala He He Thr Val He He Ser Phe Cys 

530 535 540 

Thr Glu Pro He Pro Asp Glu Lys Leu Ala Arg Leu Thr Trp Trp Thr 
545 550 555 560 

Arg Asn Cys Pro Leu Pro Glu Val Glu Lys Arg Ala Ser Val Ser Gly 

565 570 575 

Asp Met Glu Gly Glu Asn Thr Pro Gly Leu Ala Gly Thr Pro Ala Val 

580 585 590 

Glu Gly Pro Ser Gly Asp Gly Glu Glu Ala Arg Pro Thr Gin Gly Pro 

595 600 605 

Glu Lys Pro Arg Ala Gin His Arg Ser Trp Gly Lys Trp Leu Trp Ser 

610 " 615 620 

Trp Phe Cys Gly Leu Ser Gly Ala Pro Gin Gin. Ala Leu Ser Ala Ala 
625 630 635 640 

Glu Lys Ala Ala Leu Glu Lys Lys Leu Thr Ser He Glu Glu Glu Pro 

645 650 655 

Leu Trp Arg His Val Cys Asn He Asn Ala He He Leu Leu Ala He 

660 665 670 

Asn He Phe Leu Trp Gly Tyr Phe Ala 
675 680 

<210> 51 
<211> 2046 
<212> DNA 
<213> Hamster 
<400> 51 
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atggagcctg 


gagattcagg 


ggatgcagtc agcgctgagg 


cagcaccaca cttggcactg 


60 


gactctggag 


tcagcctgca 


tgcctatgac atcctggtgg 


tggtcatcta ctttgtcttc 


120 


gtccttgctg 


tggggatctg 


gtcatctgtc cgtgcaagca 


gagggaccat tggtggctat 


180 


ttcctggctg 


ggagatccat 


gacttggtgg ccaatcggag 


catcgctgat gtccagcaat 


240 


gtgggcagtg 


gcttgttcat 


cggcctggct gggacagggg 


ctgctggagg ccttgctgtg 


300 


ggtggcttcg 


agtggaatgc 


aacctggctg ctcttggctc 


tgggctggat ctttgtccct 


360 


gtgtacatcg 


ctgctggtgt 


ggtcaccatg ccacagtact 


tgaagaaacg 


atttggagga 


420 


cagaggatcc 


aggtgtatat 


gtcagtcctg tctctcatcc 


tctacatctt 


caccaagata 


480 


tcgactgaca 


tcttctctgg 


agcaatcttt atccagatgg 


ccttaggttg 


gaacctctat 


540 


ctctccacag 


tgatcttgct 


ggtggtgaca gctgtctaca 


ccattgcagg 


agggctcact 


600 


gctgtgatct 


acacagatgc 


tctacagacc gtcatcatgg 


tagggggagc 


actggtcctc 


660 


atgttcttgg 


gttttcaaga 


ggtgggctgg tacccaggcc 


tgcagcagct 


atataagcaa 


720 


gccattccca 


acgtcacagt 


tcccaacacc acttgtcacc 


tcccacggcc 


tgatgccttc 


780 


cacatgcttc 


gtgatcctgt 


gaatggggac atcccatggc 


caggtttaat 


ttttggactc 


840 


acagtcctgg 


caacctggtg 


ttggtgcaca gaccaggtga 


ttgtgcagag 


gtctctctcc 


900 


gccaagagtc 


tttcccatgc 


caaggggggc tcagtgctgg 


gaggctacct 


aaaaatcctc 


960 


ccaatgttct 


tcattgtcat 


gcctggcatg atcagccggg 


ctctgtaccc 


agatgaagtt 


1020 


gcctgtgtaa 


accctgacat 


ctgtcaaaga gtgtgtgggg 


ccagagtggg 


atgctccaac 


1080 


attgcctacc 


caaagctgat 


catggctctc atgcccgtgg 


gtctaagggg 


tctgatgatc 


' 1140 


gctgtgatca 


tggctgccct 


gatgagctca ctcacctcca 


tcttcaacag 


cagtagcacc 


1200 


ctatttgtca 


tagatgtgtg 


gcagcgcttc cgcaagcagg 


caacggaaca 


agagttgatg 


1260 


gtggtaggca 


ggttgttcat 


agtcttccta gtagtcatca 


gcatcctctg 


gatccccatc 


1320 


atccagagct 


ccaacagtgg 


gcagctcttt gactacatcc 


aatctatcac 


cagctaccta 


1380 


gccccaccca 


tcacagccct 


cttcctgctg gccatcttca 


gcaaaagggt 


cactgagcct 


1440 


ggtgccttct 


ggggcctcac 


tttgggccta gcagtgggaa 


tagtgcgcat 


gatccttgaa 


1500 


ttctcatatc 


ctgccccagc 


ctgtggggag atggacagga 


ggcctgctgt 


cctgagagac 


1560 


gtccactacc 


tgtattttgc 


cctcctcctc tgtggacttt 


ctgccatcat 


cactgtcata 


1620 


atcagtttct 


gcacagagcc 


catccctgat gaaaagcttg 


ctcgcttgac 


ctggtggacg 


1680 
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aggaactgcc ccttacctga agtggagaag agagcctctg tgagtgggga catggagggg 1740 
gaaaacactc cagggctggc agggacacca gctgtggagg gcccctcagg agatggagaa 1800 
gaagcaagac ccacccaggg gcctgaaaaa ccaagagccc agcataggtc ttgggggaaa 1860 
tggctgtgga gctggttctg cggactctca ggggccccac agcaagccct gagcgcagct 1920 
gagaaggctg cattggagaa gaagctgacc agcatcgagg aggagcccct ctggagacat 1980 
gtctgcaaca tcaatgccat catcctgctg gccatcaaca tctttctctg gggctatttt 2040 
gcgtga 2046 
<210> 52 
<211> 657 
<212> PRT 

* 

<213> Hamster 
<400> 52 

Met Asp Ser Ser Thr Leu Ser Pro Ala Val Thr Ala Thr Asp Ser Pro 

5 10 15 

He Pro Ser Tyr Glu Arg He Arg Asn Ala Ala Asp He Ser Val He 

20 25 30 

Val He Tyr Phe Val Val Val Met Ala Val Gly Leu Trp Ala Met Phe 

35 40 45 

Ser Thr Asn Arg Gly Thr Val Gly Gly Phe Phe Leu Ala Gly Arg Ser 

50 55 60 

Met Val Trp Trp Pro He Gly Ala Ser Leu Phe Ala Ser Asn He Gly 
65 70 75 80 

Ser Gly His Phe Val Gly Leu Ala Gly Thr Gly Ala Ala Ser Gly He 

85 90 95 

Ala Met Gly Gly Phe Glu Trp Asn Ala Leu He Phe Val Val Val Leu 

100 105 110 

Gly Trp He Phe Val Pro He Tyr He Arg Ala Gly Val Val Thr Met 
115 120 125 
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Pro Glu Tyr Leu Arg Lys Arg Phe Gly Gly Lys Arg He Gin He Tyr 



130 



135 



140 



Leu Ser He Leu Ser Leu Leu Leu Tyr He Phe Thr Lys He Ser Ala 



Asp He Phe Ser Gly Ala He Phe He Asn Leu Ala Leu Gly Leu Asp 

165 170 175 

He Tyr Leu Ala He Phe He Leu Leu Ala He Thr Ala Leu Tyr Thr 

180 185 190 

He Thr Gly Gly Leu Ala Ala Val He Tyr Thr Asp Ala Leu Gin Thr 

195 200 205 

Ala He Met Leu Val Gly Ser He He Leu Thr Ala Phe Ala Phe Asn 

210 215 220 

Glu Val Gly Gly Tyr Glu Ala Phe Val Glu Lys Tyr Met Lys Ala He 
225 230 235 240 

Pro Ser Met He Ser Asp Gly Asn Leu Thr lie Lys Glu Glu Cys Tyr 

245 250 255 

Thr Pro Lys Glu Asp Ser Phe His He Phe Arg Asp Pro He Lys Gly 

260 265 270 

Asp He Pro Trp Pro Gly Leu He Phe Gly Leu Ser He Leu Ala Leu 

275 280 285' 

Trp Tyr Trp Cys Thr Asp Gin Val He Val Gin Arg Cys Leu Ser Ala 

290 295 300 

Lys Asn Met Ser" His Val Lys Ala Gly Cys Thr Leu Cys Gly Tyr Leu 
305 310 315 320 

Met Val Met Thr Gly Met Val Ser Arg He Leu Tyr Thr Asp Lys He 

325 330 335 

Ala Cys Val Val Pro Ser Glu Cys Lys Lys Tyr Cys Gly Thr Ser Val 



145 



150 



155 



160 



340 



345 



350 
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Gly Cys Thr Asn He Ala Tyr Pro Thr Leu Val Val Glu Leu Met Pro 

355 360 365 

Asp Gly Leu Arg Gly Leu Met Leu Ser Val Met Met Ala Ser Leu Met 

370 375 380 

Ser Ser Leu Thr Ser He Phe Asn Ser Ala Ser Thr Leu Phe Thr Met 
385 390 395 400 

Asp He Tyr Thr Lys He Arg Lys Arg Ala Ser Glu Arg Glu Leu Met 

405 410 415 

He Ala Gly Arg Leu Phe Met Leu Leu Leu lie Ala He Ser He Ala 

420 425 430 

Trp Val Pro He Val Gin Ser Ala Gin Ser Gly Gin Leu Phe Asp Tyr 

435 440 445 

He Gin Ser He Thr Ser Tyr Leu Gly Pro Pro He Gly Ala Val Phe 

450 455 460 

Leu Leu Ala He Phe Cys Lys Arg Val Asn Glu Gin Gly Ala Phe Trp 
465 470 475 480 

Gly Leu He Leu Gly Phe Phe He Gly Val Ala Arg Met He Thr. Glu 

485 490 495 

Phe Ala Tyr Gly Thr Gly Ser Cys Met Glu Pro Ser Asn Cys Pro Thr 

• 500 505 510 

He He Cys Gly Val His Tyr Leu Tyr Phe Ala He He Leu Phe Val 

515 520 525 

He Cys Val He Thr He Leu Thr Val Ser Phe Leu Thr Lys Pro He 

530 535 540 

Pro Asp Val His Leu Tyr Arg Leu Cys Trp Ser Leu Arg Asn Ser Lys 
545 550 555 560 

Glu Glu Arg lie Asp Leu Asp Ala Gly Asp Glu Glu Thr Trp Glu Asp 

i 

565 570 575 
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Ser Lys Asp Thr He Glu He Asp Thr Glu Ala Pro Gin Lys Glu Lys 



.580 585 590 

Gly Cys Phe Arg Arg Ala Tyr Asp Met Phe Cys Gly Leu Asp Gin Asp 



595 


600 


605 






Lys Gly Pro 


Lys Met Thr Lys Glu Glu Glu Glu Ala Met Lys Leu Lys 




610 


615 


620 






Met Thr Asp 


Thr Ser Glu Gin Pro Leu Trp Arg Thr Val Val Asn He 




625 


630 


635 


640 




Asn Gly He 


He Leu Leu Ala Val Ala Val Phe Cys His Gly Tyr Phe 






645 


650 


boo 




Ala 










<210> 53 










<211> 1974 










<212> DNA 










<213> Hamster 








<400> 53 










atggacagta 


gcaccttgag ccccgcggtc 


acggccacag attcacccat 


cccgtcttat 


60 


gaacgcattc 


gcaatgctgc tgacatctca 


gtcattgtca tctacttcgt 


ggtggtgatg 


120 


gctgtcgggc 


tgtgggcgat gttttccact 


aatcgtggga ctgttggagg 


cttcttcctc 


180 


gcaggccgaa 


gtatggtgtg gtggccaatt 


ggagcctctc tctttgccag 


taacattgga 


240 


agcggtcact 


ttgtgggact ggcagggacg 


ggagcagcct caggcattgc 


catgggtggc 


300 


tttgaatgga 


atgccttgat tttcgtggtg 


gtgctgggct ggatattcgt 


ccctatttac 


360 


•atcagggctg 


gggtggtgac gatgccggag 


tatctacgga agcggtttgg 


aggcaagcga 


420 


atccagatct 


acctttccat tctgtccttg 


ttgctttaca tttttaccaa 


gatctcagca 


480 


gacatcttct 


ctggagctat atttatcaat 


ctagccttgg gtctggatat 


atacttggcc 


540 


atctttatcc 


tactagcaat cactgccctt 


tatacaatca cagggggcct 


ggcagcggtg 


600 


atctacacag 


atgccttgca gaccgcaatc 


atgctggtgg ggtctattat 


cctgaccgca 


660 


tttgctttca 


atgaagtagg agggtatgag 


gcatttgttg agaagtacat 


gaaagccatt 


720 
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ccaagtatga 


tttctgatgg 


aaatctgacc 


atcaaggaag 


aatgttacac tcccaaggag 


780 


gactcgttcc 


atatattccg 


agatcctatt 


aagggagaca 


ttccatggcc tgggctcatc 


840 


tttggcctgt 


ccatcctcgc 


cctgtggtac 


tggtgcacag 


accaggtcat cgtgcagcgc 


900 


tgcctctcag 


ctaagaacat 


gtctcacgtg 


aaggccggct 


gtaccctgtg cggctatctg 


960 


atggtgatga 


cgggaatggt 


cagccggatt 


ctgtacacag 


acaaaatcgc ctgtgtcgtc 


1020 


ccctcggaat 


gtaagaaata 


ctgtggtacc 


tcagttggct 


gcaccaacat tgcctatcca 


1080 


accttggtgg 


tggagctcat 


gcctgatgga 


cttcgaggcc 


tgatgttgtc agtcatgatg 


1140 


gcctcactca 


tgagctcttt 


gacctccatc 


ttcaacagcg 


ccagcaccct ctttaccatg 


1200 


gacatctaca 


ccaagatccg 


ga'agagagca 


tctgagaggg 


agctcatgat tgcaggaagg 


1260 


ttgttcatgc 


tcctgctgat 


tgccatcagc 


atcgcctggg 


tgcccatcgt gcagtcggct 


1320 


caaagtggac 


agctctttga 


ttacatccag 


tctatcacca 


gctacttggg gccacccatt 


1380 


ggggctgtct 


tcctgctggc 


tattttctgc 


aagagagtca 


atgaacaagg agccttctgg 


1440 


ggactgatcc 


taggcttctt 


tattggggtc 


gcccgtatga 


tcaccgagtt tgcctatgga 


1500 


actgggagct 


gcatggagcc 


cagcaactgc 


cccacgatca 


tctgtggggt ccactatttg 


1560 


tactttgcca 


tcatcctctt 


tgttatctgt 


gtaatcacca 


tcttgaccgt ctccttcctc 


1620 


accaagccca 


ttccagatgt 


gcacctgtac 


cgtctgtgtt 


ggagtctacg caacagcaaa 


1680 


gaagaacgga 


tcgacctgga 


tgccggagat 


gaggaaacct 


gggaagactc taaggacaca 


1740 


attgagatag 


acacagaggc 


tccccaaaag 


gagaaaggat 


gtttcaggag ggcatatgsc 


1800 


atgttctgtg 


gcctcgacca 


ggacaaagga 


ccaaagatga 


ctaaggaaga ggaggaagcc 


1860 


atgaagctga 


agatgacaga 


cacatctgag 


cagcctttgt 


ggaggacggt ggtaaacatc 


1920 


aatggcatca 


tcctgttggc 


tgtggctgtc 


ttttgccacg 


gatattttgc ttga 


1974 



<210> 54 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 54 
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gcaatggagc ctggagattc ag 
<210> 55 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 55 

agcctgcctc tggtcttg 
<210> 56 
<211> 31 
<212> DNA 

» 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 56 

atggacagta gcaccttgag ccccgcggtc a 
<210> 57 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 57 

gattcaagca aaatatccgt ggcaaaaga 
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